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LOOKING TO AIR CARGO 
MARKETS 

— Outline of problems to be 
met with high calibre sales 
and service program on part 
of airlines. 
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T his is the field of battle in the sky. ..the stable field 
of a rotating magnet... heart of a Bcndix-Scintilla* 
Aircraft Magneto. Into the making of this vital part go 
superlative steel and precise engineering.,. for on the 
strength and stability of its magnetic force depends the 
generation of sparks to fire the engines of our fight- 
ing aircraft. 

Bcndix-Scintilla engineers have contributed notably 
to the advancement of Aircraft Ignition. Their inven- 
tiveness and practical experience, now wholly devoted 


to the prosecution of the war, will one day again be 
applied to the pursuits of peace. 



THE WORLD'S FINEST AIRCRAFT IGNITION 

Bendix-Scintilla Aircraft Magneto*. 

Allison • Jacobs • Continental • Lycoming 

• Lowrance ■ Wright Aero Corp. • Pratt & 
Whitney • Warner • Packard • Ranger 

• Ford • Nosh • Chrysler ■ Kinner. 


SCINTILLA MAGNETO DIVISION ^ 
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Global air transport routes and types 
of equipment that will fly them have been 
a subject of increasingly intense discus- 
sion. Many of the serious thinkers arc 
rejecting the popular polar route idea in 
favor of “the long way around" because 
of the absence of business over the vast 
polar wastes. On the subject of equip- 
ment there is a very strong tendency 
toward the belief that flying boats will 
replace land planes where very large 
equipment is required to handle the traffic. 
Capt. C. H. Schildhauer, USNR, who 
has played a major role in the develop- 
ment and operation of the Naval Air 
Transport Service, supports both of these 
opinions in his article beginning on page 
112 . 

Surveys of future aircraft markets are 

being made by the score, and the results 
run the gamut from the super-pessi- 
mistic to ultra-optimistic. On page lid 
E. H. Cargcn and L. J. Stosik of Wright 
Aeronautical tell Associate Editor Foster 
about their method for establishing mini- 

Pressurixed cabins are coming more and 
more into consideration as aircraft oper- 
ate at higher altitudes. David B, Thurs- 
ton of Grumman Aircraft sets forth a 
very complete set of design criteria for 
such equipment in his important article 
starting on page 126. 

Propellers should be “flight" tested as 
thoroughly as an airplane, but indications 
are difficult to obtain from a cockpit. 
Aeroproducts Corp. has developed test 
procedures with a higher degree of check 
than ever before attained. Page 132. 

Precipitation static is one of the most 
pernicious barriers to aircraft radio com- 
munication. The first part of an im- 
portant article by C. J. Breitwieser of 


Ernest G. Stout, whose article, “Ex- 
perimental Determination of Hull Dis- 
placement," begins on page 121, is staff 
engineer in charge of hydrodynamics on 
the development design staff of Consoli- 
dated Vultee Aircraft Corp. He was 
recipient of the Lawrence Sperry Award 
for 1941 for his contributions to the ex- 
perimental determination of the hydro- 
dynamic stability of flying boats and sea- 
planes. His research on dynamic test 
models has been of considerable aid to 
engineers in designing today's large naval 
and commercial flying boats so that their 
performance at landing and takeoff from 
the water is accurately known before the 
completed craft is test flown. 

His article in this issue describes a 
simple and direct experimental procedure 
for determining displacement and trim 
of marine hulls. 


Consolidated Vultee. advancing a new 
theory on the phenomenon’s origin and 
discussing means for combatting it, ap- 
pears on page 142. 

Second part of a series demonstrating 
the use of analytical geometry for solving 
complex wing layout problems appears 
on page 145. Discussed in this install- 
ment is the lofting of parallel lines, such 
as for control cables, hydraulic lines, 
stringers, spar mold lines, etc. 


Right and wrong methods of produc- 
ing hydraulics equipment are “pointed up” 
by Comdr. Harry J. Marx, USNR, who 
recounts results of a plant-visit survey. 
His article on page 148 contains many 
helpful suggestions to manufacturers. 

Forming of sheet aluminum lias been the 
subject of considerable research by 
Aluminum Co. of America, and its recom- 
mendations will prove of singular interest 
to the aircraft industry. The first of a 
series of articles on this topic begins on 
page 150. 

Widespread use of Cuno filters makes 
our article on servicing them extremely 
important to maintenance men. Approved 
methods of servicing are carefully detailed 
and arc illustrated with nearly a score of 
breakdown sketches and photos. See page 
157. 

Another thoroughly detailed and illus- 
trated article for maintenance men is 
the one on servicing of Bosch magnetos, 
(page 164). This article carefully takes 
you through the steps of inspection, re- 
moval, installation, timing, and syn- 
chronizing of these units. 

Air cargo markets on a large scale do 
not simply exist. Airlines must offer 
high caliber sales and service to over- 
come cost differentials and to counteract 
directional flow of goods. Page 176. 


Down the Years in AVIATION’S Log 


25 Yrs. Ago (1919)— New Zealand 
announces plans for airmail . . . 
Army War College tests new method 
of dropping photographs from air- 
plane . . . United States National 
Museum announces formation of 
permanent Aeronautical Exhibition at 
Smithsonian Institution . . . Secre- 
tary of Navy Daniels takes Naval 
Air Mission to Europe to study naval 
aviation . , . French Gov’t appoints 
a Director of Civil Aeronautics . . . 
Engineers test variable pitch pro- 
peller and pronounce it “entirely prac- 
ticable" . . Post Office buys twelve 
rebuilt DH-4's for projected New 
York-Chicago route . . . Aeronauti- 
cal Commission of Peace Conference 
meets at Paris to draft rules for 
Inter-Allied Aerial Convention. 

15 Yrs. Ago (1929) — Martin Jensen 
sets 35 hr, 33 min. solo duration record 
at Roosevelt Field . . . Air Corps 
adopts ethylene glycol instead of 
water for engine cooling . . De- 
troit flying school makes parachute 


jumping compulsory for ali students 
. . . Keystone Patrician flics to 
10,200 ft. with 36 passengers and crew 
. . .Guatemala Air Mail Service buys 
six all-metal Crawford planes for new 
service . . . Bureau of Standards 
starts own flying club ... Chicago 
grocery firm equips Ford transport 
plane as Hying store . . . Stinson 
plane flies 200 qt. oi nitroglycerine in 
emergency. Report says “pilot landed 
carefully". 

10 Yrs. Ago (1934) COI1 

siders bill returning airmail contracts 
to airlines . . Sikorsky launches 
S-42, 32-passengcr Pan American 
Clipper ... Sodium lights used for 
iog penetration on Dutch airfields 
. . . Army request for 4,000 planes 
delayed by Congress . . . University 
of Minnesota proposes national asso- 
ciation of college flying clubs . . . 
American Airways orders $2,000,000 
worth of planes, including six 12- 
herlh sleepers . . . Airline jurisdic- 
tion transfer to ICC proposed. 
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SQUARE D COMPANY 


THE KOLLSMAN 50,000 FOOT SENSITIVE ALTIMETER has paced, if not indeed anticipated, the progress of 
high altitude aircraft operation. This instrument is capable of recording pressure differentials at levels where 
few heavier-than-air machines have yet performed. It is so accurately made, so nicely yet positively balanced 
that a diaphragm movement of but .000045" registers 20 feet on the dial. The Sensitive Altimeter is 
among the highest expressions of Kollsman skill in design and execution of precision devices of many kinds. 

\ m KO LLSMAN AIRCRAFT INSTRUMENTS 
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The mayor and almost every citizen of small, wide- 
awake Arbortown wanted an airport. They knew their 
flying sons and daughters in the Service, and countless 
others, would want to fly after Victory. They realized 
that landing facilities promised a prosperous future for 
Arbortown. 

So a section of the park has now been converted into 
Arbortown's own airport — conveniently located to the 


Is your town ready to offer the convenience of landing 
facilities? If not, it should plan an inexpensive landing 
strip or airport now — for its citizens and its future! A 
new booklet, “What Your Town Needs for the Coming 
Air Age”, gives the why, where and how of building 
landing facilities. For your free 
copy, write Piper Aircraft Corpora- 
tion, Department A44W, Lock 
Haven, Pennsylvania. 




he Construction of a Light Airplane." For 
Supervisor, Audio-Visual Aids. Kxtension 


PIPERS 

Points the Way to Wings for Ajj Americans 
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A SURER WAY TO MEASURE STRUCTURAL FATIGUE 

developed by the Goodyear Aircraft Corporation is the 
Resonance Fatigue-Testing machine. This ingenious device 
employs electric impulses to induce the natural vibration 
frequency of aircraft parts under simulated operating con- 
ditions, making it possible to determine fatigue character- 
istics with a high degree of accuracy. It can duplicate most 
types of fatigue, including alternating or pulsating stresses 
in structural parts made of steel, aluminum, or other alloys 
. . . whether they include riveted, brazed, or welded joints. 
Its utility is evidenced by its use in the U. S. Bureau of 
Standards. 


surtaces nave oeen uuui uy vjuuuy 
Thousands of Avengers now' serving at the battlefront are 
equipped with Goodyear-built components and the great rec- 
ord of these ships bespeaks Goodyear’s ability to meet the 
most exacting manufacturer's quality standard. This stems 
from Goodyear’s 30-odd years' experience in aeronautics, a 
career notable for its many contributions to the improvement 
of aircraft. In addition to building subassemblies for many 
leading airplane manufacturers, Goodyear builds both 
plete airplanes and airships. 


1 . By constructing subas- 
semblies to manufactur- 
ers' specifications. 

2. By designing parts for 
all types of airplanes. 

3. By re-engineering parts 
for mass production. 

4. By building complete 
airplanes and airships. 

5. By extending the facili- 
ties of Goodyear Re- 
search to aid the solution 
of any design or engi- 
neering problem. 






AftwHome 
iran Old Quest 


[ T has always been a Goodyear working 
principal that nothing is good enough 
diich can be made better. 


plus a host of other Goodyear advances. 


MJuring this past year Goodyear dedicated a 
new home for its scientific resources — what is 
believed to be in personnel, facilities and 
equipment the finest laboratory for its purpose 


And it has been Goodyear experience that the 
source of betterment is less often the materials 
used than what is done with them. 


On this premise Goodyear since its earliest 
days has pursued research to advance the use- 
fulness and value of its aeronautical rubber 
products. 


Its bold and various activities now are concen- 
trated on war products, but the lessons learned 
will inevitably enrich the fullness of life when 
applied to the products of peace. 

From the developments spurred by war, such 
possibilities are foreseeable as plastic glass, 
feather-light insulating materials, super-pow- 
erful brakes, nylon cord tires for general use, 
metal-wood laminations for cabin bodies, 
static-free radio, crashproof fuel tanks, and 
many like wonders on which we now are at 


It was this unresting quest for improvement 
which fathered the first pneumatic airplane 
tire, the first stretchless airplane fabric, the first 
cord tire, the first bullet-puncture-sealing fuel 
cell, the Airwheel, the hydraulic disc brake. 


Firm in its purpose to stand forth always as 
"science headquarters" of the rubber industry, 
Goodyear aims to make it true of its products, 
as of life in America, that "the best is yet to 
come.” 


AERONAUTICAL RUBBER 
PRODUCTS 


1910— Pioneered first pneumatic tins especially designed for air- 
plana . • 1910 — Dtvcloped "Stay-Tight" wing fabric. • 1910 
-Built first airplane tire-testing machine. . 1918-20-PiW/W 
first succaiful bullet-puncture -staling fuel cell, appeared by Army 
Air Carpi. . 1919- Developed inflatable life rafts, far aircraft. 
. 1927— Brought ant Airwheel low-pressure airplane tint. • 
1927— Developed flotation bags for aircraft. • 1927-29 —Syn- 
thetic rubber patents- United Slates and Great Britain. . 193* 
- Introduced the hydraulic disc brake. • 1937 -rBuiUjrubbtr 
hydraulic press pads for forming airplane parts, a 193 
netred Dual-Seal inner tubes for noseuheel lirrs.C- 1941 — After 
several years of pilot plant operation, established commercial 
unit plant for producing synthetif- Mber- • 1942- Dendgge 
oil-resitting packings and^otBtb hirplane synthetic rubber 

Brought out Icc-Cnp al-tuane If.. . 1944 r- Dc- 
i eloped Anti-Ice Pqff/hr “ Boot ." • 1941-44- 


cooamAR 

RESEARCH 


"The Goodyear Research Laboratory is 


dedicated to unlocking the vast store - 

■0 

house of nature, to the enlargement of 
life thereby, and so to the service of 

f 

man. We have come far in this world, 
far enough to know there are great 
other worlds of knowledge yet to ex- 
plore. We have only begun to learn; 


the best is yet to come " 



( 





FLUID METERING 
PUMP SYSTEMS 


ifgjPtf^ * w Hooters 

I '^Tw^wtoTAnti-lcing qn __ 

/ provid e 


Design Check Chart for Eclipse Fluid Metering Systems 


Eclipse Fluid Metering Systems, consisting of me- 
tering pumps, filters, check and pressure valves, and 
controls, are designed to provide metered flow of fluids 
required for: 


3. Windshield Anti-Icing 


rcirri_iir/n«m-c: 

The fluid metering pumps operate from 24 -Volt 
DC power supply and are designed to provide the 
following capacities: 


Detailed characteristics of the system components 
e outlined in the specification chart on facing page. 


Vapor formation and cavitation at altitude* are 
minimized by the positive displacement, low speed, 
motor-driven, gear-type pump, designed with integral 
worm and wheel reduction. 

Pumping head parts lapped to close tolerances 
assure dry prime regardless of pump location, and 
intermittent pressures of 350 PS I or more to over- 
come temporary restrictions. 


Stainless steel alloys used exclusively in pump 
head. No corrosion. 

Large torque reserve permits starting and con- 
tinued pump operation under extreme cold. Winter- 
ized at —65° F. 

Efficient, explosion-proof electric motors designed 
to operate up to 15,000 RPM incorporate sealed, pre- 
lubricated boll bearings assuring long, service-free 

Fluid filter prevents entrance of foreign matter 
from reservoir into the system, eliminating restrictions 
from that source. 

Fluid Pressure and Check Valve maintains correct 
pressure in Aircraft Unit Heater systems and returns 
excess fluid to the reservoir. 

* Eclipse Aviation Accessories are ALTITUDE PER- 
FORMANCE PROVED. Altitude Performance Proved as- 
sures the dependability of Eclipse Aviation Acces- 
sories ... on the war planes of today . . . and the sky- 
liners of tomorrow. 


GIVE A PINT OF BLOOD, 
SAVE A SOLDIER'S LIFE 


Oenwr 

/hr/af /on /Corporation 



Eclipse Type 744-4 Fluid Meter- 
ing Pump. Designed to provide a 
metered flow from two outlets at 
capacities ranging from .5 to 3.0 
GPH per outlet. Weight 4.0 lbs. 


Eclipse Type 1415-1 Fluid Me- 
tering Pump. Designed to provide 
a metered flow from two outlets at 
capacities ranging from 2.0 to 9.0 
GPH per outlet. Weight 4.25 lbs. 


Schematic diagram of a 
Fluid Metering Pump System 
for propeller anti-icing. 


1-FLUID RESERVOIR 2- FLUID FILTER 3-PUMP 


Scfytm AVIATION ACCESSORIES 

ECLIPSE-PIONEER DIVISION • TETERBORO, NEW JERSEY 



To cure "steel" headaches before 
they start . . . these men work for you 

for nothing! 







atisfactorily 
Right now, 


lurgists, engineers and research workers pre-view steel and 

fabrication reqidrenit-n'ts'as it shouW.'andlhatTt ' wiM^erform 
in service. 


It is a plus service that we are proud to be able to offer to 
every user of Carnegie-Illinois steels. And it is free. 

So, too, is the assistance of our metallurgists and the exten- 
sive laboratory facilities at their disposal in helping you get 
the most out of the steel now going through your shops. If you 




ral help in speeding up forginj 
lucing machining schedules, i 
' other fabricating problems, 


CARNEGIE-ILLINOIS STEEL CORPORATION 



UNITED STATES STEEL 






You're out to save weight, using magnesium. 
But you don't add much weight by being 
generous with those fillets. And what a world 
of difference they make in the performance of 
a structural part. 

As with other metals, careful blending 
where sections join, greatly increases the 
fatigue strength of a magnesium part. Large 
fillets, properly proportioned bosses, round 
comers on spot facing tools, all help avoid 
notch effects. Above you see a few sugges- 
tions on this subject, taken from American 
Magnesium's new book, "Designing with 
Magnesium". 


Today, of course, the aircraft industry is 
using practically all of the products American 
Magnesium makes. Tomorrow, you'll certainly 
see this lightest of the lightweight metals 
stepping into an important place in our 
peacetime economy. 

American Magnesium Corporation offers 
the knowledge of design, the skill in manu- 
facturing, which come from more than twenty 
years of working with magnesium. Wartime 
or postwar products, our engineers are at your 
service. Write Aluminum Company of 
America, Sales Agent for Mario Magnesium 
Products, 1713 Gulf Bldg., Pittsburgh, Penna. 


MAGNESIUM 


PRODUCTS 


AMERICAN MAGNESIUM 


CORPORATION 
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AL.CZ.A & — 

Dependability Confirmed by 17 Years of Service! 



Introduced early in 1927 by Aluminum 
Company of America, alclad aluminum 
had already undergone intensive proving. 
Since then, seventeen years of severe serv- 
ice have shown it to be ideally suited to 
meet the conditions imposed by aircraft. 
It has high strength, with plenty of odds 
favoring long life. 

Alclad aluminum owes its superior corrosion 
resistance to two things: First, the coating 
material used is naturally highly resistant to 
corrosive attack. Then, where the core is ex- 
posed at the ends of the sheet, or is uncovered 


by wear or scratches, the alclad coating still 
exercises a galvanic protective effect. 

Surprisingly enough, this protection extends 
to rivet heads, extruded stringers, nuts and 
other similar aluminum parts which arc in 
contact with the alclad coating. Considerable 

demonstrate these facts. 

Government Specification Agencies have 
ruled on what constitutes adequate protec- 
tion. You should have this information. 
Aluminum Company of America, 2 182 Gulf 
Building. Pittsburgh 19, Pennsylvania. 


ALCOA! ALUMINUM 
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VERSATILE... 

Sometimes a company gets a reputation for 
producing one particular item better than it can 
by made by others. 

Vinco, pioneering involute splines and their 
inspection, is known, nationally, for the ex- 
cellence and accuracy of the involute spline 
gages made here. Vinco’s Involute Checker and 
Vinco’s Dividing Head have been considered 
“tops” by many key companies using them. 
But this is not all that Vinco excels in. Every type 
of fixed limit gage is made by Vinco with the 
same unerring skill; Fixtures of many kinds and 
— well, the list is long and is partially shown at 
the bottom of this page. Look it over and you 
will probably see items you didn’t know were 
made by Vinco. And remember that 1000 Vinco 
craftsmen work together to produce Vinco 
quality. 

VINCO CORPORATION 

8865 SCHAEFER HIGHWAY • DETROIT 27, MICH . 
Sails Offices in NEW YORK and CHICAGO 
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A he Browns will Look at the Record 


When Peace conies and Henry Brown decides 
to bring the air-age right into his own garage, 
he's going to be a mighty sharp shopper. 

Because, the Browns and all other citizens 
who’ll want to take their week-ends in the sky, 
will be buying their first airplane. And, they'll 
look at the record, not only of the ship they buy, 
but of the engine that powers it. They’ll want 
to know the history of that engine, what it did 
in the war, where it won its spurs. 

Kinner engines measure up to the yardstick 
the Browns will apply.® Kinner history began 
in 1919. It is one of very few American manu- 


This prized license is still in force. Kinner now 
is supplying the U. S. government engines in 
quantity. Kinners give Fairchild, Meyers, Ryan, 
Howard and other training planes the depend- 
able power needed in preliminary flight instruc- 
tion. Kinners are supplied to the Canadian 
government for its Fleet Finch trainers; are 
being furnished many foreign countries. 

Today, Kinner is producing equipment for 
war. Nevertheless, Kinner looks to the day 
ajler Peace when its 25 years of engine building 
experience, engineering ingenuity and skill, 
and ample plant capacity can be placed at the 
disposal of the Henry Browns 
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Revolutionary Proven 

Based on the Whirling Flame Prin- 
ciple and Especially Designed for 
High and Low Altitude Operation 

T H E Janitrol aircraft heater, based on the whirling 
flame combustion principle, is one of the most im- 
portant developments in the history of aircraft heating. 

The Janitrol heater will light at sub-zero temperature 
and stay lighted at any altitude. It is now being used in 
leading American and Canadian aircraft. 

The Janitrol heater is not a ground-level heater 
adapted to aircraft. It was especially designed for aircraft 
and employs a unique combustion principle, the whirling 
flame, which makes possible continuous combustion at 
high or low altitudes and at temperatures down to 70° 
below zero Fahrenheit. 

Janitrol heaters are long-lived, simple to operate and 
maintain. Thousands are now in use in practically all 
theaters of war, and thousands more are being installed, 
many of them taking the place of other types of heating 
equipment and systems. 

The Janitrol heater burns any type of aviation fuel 
with high efficiency. It is lightweight, compact, and re- 
quires no extensive piping or heavy auxiliary equipment. 

Normally operated on ram-air, the Janitrol heater is 
also available with lightweight, auxiliary fans for special 
ground heating jobs such as engine warming, pre-warm- 
ing of cabins and cockpits, glass surface anti-icing 
and defrosting. 

For complete information about the Janitrol heaters 
and the whirling flame principle, write to Surface 
Combustion, Aircraft Heater Division, Toledo 1, Ohio. 


ALSO MAKERS OF JANITROL GAS HEATING EQUIPMENT, S. C. HEAT-TREATING 
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Aircraft Heater 
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PROVING GROUND 

T : F0R 

omorrow 


F ROM the war will come a better world... 

with technical developments years before 
their time. An aircraft windshield wiper 
which was one of our fledglings just a few 
years back, has become an accepted safety 
device — now flying with the major U. S. 
Airlines, with the Army and the Navy. 

Units of new design will be applicable in many 
fields, available for the private airplane as 
well as the transport. We have made practi- 
cal use of the Proving Ground for Tomorrow. 


fTLiACjjUiiiic 

METAL PRODUCTS COMPANY 


Cleveland 10, Ohio 
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Vibration In Logan Lathes the smooth operation essential to 
finely finished precision work is doubly assured . . . 
first, by rubber cushioning at vital points . . . second, 
by carrying the countershaft on a three-point suspension. To absorb the 
motor's vibration, to prevent its transfer to the lathe proper, the patented 
Logan countershaft is rubber cushioned at all three of its main supporting 
points . . . the pedestal red and the two hinge pins. In addition, the cone pulley 
guard, which covers both countershaft and headstock, rests on rubber buttons. 
The entire Logan countershaft assembly is so designed that at no point is 
there a direct metal-to-metal contact between countershaft and headstock. 
Furthermore, the three-point suspension steadies the whole countershaft 
assembly so that it cannot rock. This combination of rubber cushioning and 
three-point suspension is another example of the advanced design that 
assures sustained accuracy, safe operation, long life, and high-speed, low- 
cost production in all models of Logan Lathes. Write today for your copy of 
the latest Logan Catalog. 

LOGAN ENGINEERING CO. 
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airing the heat off tracers -before they hit! 


Explosive fumes from gasoline tanks, ignited by tracers, 
could easily blow up, send war plane crashing in flames. 
So our combat pilots flood the area around tanks with 
carbon dioxide gas from Kiddc cylinders. The fire- 
smothering carbon dioxide replaces the dangerous 
vapors, robs tracer bullets of their incendiary effect. 

Gases-under-pressure, harnessed by Kidde, are doing 
many kinds of work for the aviation industry. They’re 
used to blast out fire in the air and at airports. They sup- 
ply sliot-up war planes with emergency power for brakes, 
landing gear, bomb-bay doors. They keep our forced- 
down flyers afloat. 

Our Research and Development Department is con- 
stantly working out new devices to make flying safer and 
more efficient. Bring them your problem! 



WALTER KIDDE & COMPANY, INC., 416 MAIN STREET, BELLEVILLE, N. J. 
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Gosh, Dad, can birds ever fly this high? 


TJAGER youngsters will be asking a 
good many questions as they soar 
through the blue in the family plane 

Some of the questions may stump 

plane's performance. For a streamlined 
Stewart-Wamer "dashboard" like the 

fiying easier, more secure and casual 
than people can now imagine. This sim- 
ple, accurate, dependable panel of in- 
struments will tell a pilot all he needs 
to know at a glance. 



Today, the family airplanes of to- 
morrow are being built for non-combat 

ments for such planes. Into these in- 
struments goes all the “know-how” 
Stewart -Warner has learned in the pro- 
duction of instruments for millions of 
motor cars, power boats and industrial 
engines of every type. 


This “know-how” plus new knowl- 

ability to produce a simple, accurate, 
rugged panel of instruments that will 
do the job, yet stay in line on cost. 

That will be another Stewart -War- 
ner contribution to the aviation indus- 
try as it works toward “low-cost flying 
for the American family.” 


INSTRUMENTS BY 

STEWART- WARNER CORPORATION 


oo STEWART 1 
' WARNER 

Jk -r . 



WHERE PERFORMANCE REA^Ly COUNTS.. 


COUNT ON DEPENDABLE 


CHAMPION SPARK PLUGS 


The reputation of Champion Spark Plugs 
for dependability is no mere happenstance. 


As a matter of record shortly after the turn 
of the century, and long before the word 
"dependable" came into general use Cham- 
pion selected it as the one word which 
epitomized those qualities which were 
most desirable in a quality spark plug. 


On boxes and cartons and wrappers the 
words "Guaranteed Dependable” have ap- 
peared ever since, and they mean exactly 
what they say. 

Champion Aircraft Spark Plugs have 


earned an outstanding reputation for de- 
pendability in keeping with their automo- 
tive counterparts. This is conclusively 
established by the fact that they have en- 
joyed a demand which has continued to 

duction. 

Special Ceramic insulation, specially de- 
veloped for aircraft engine conditions, 
largely accounts for their better perform- 
ance and absolute dependability. Avail- 
able in both radio shielded and unshielded 
types for all aircraft engines. 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 
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Kearney sTrecker . . 

the new 50 H. P. 
f C. S. M. 


Negative Angle 
1LLING! 


C.S.M. FEATURES 

*50 H.P. motor 

* Impact eliminating flywheel 
*Spindle speeds from 50 to 1250 

* Feeds — '/*" to 60" 

* Electric spindle brake 
*AvailabIe in both Horizontal and 

Vertical models 


If you've been looking for a milling machine that's big and 
plenty of POWER — a machine that can take it — the 50 
was made-to-order for you. 

This machine was designed and specially engineered to do *Carbide Steel 
Milling, but because it's an all-purpose machine, it will handle your regular 
milling jobs to perfection. 

TOPS FOR Negative Angle MILLING 

For the past year this machine has been handling all of the "Negative Angle" 
milling jobs in our own plants. If you have a Negative Angle milling problem, 
we believe this is the machine you need. 

NOTE: Our Research Department will gladly help you with problems con- 
ment C.S.M.. Kearney & Trecko’r CorporatioV Milwaukee 14. Wisconsin. 


CC/?SacATne r /ovAs 





FUEL LINE STRAINERS built with 
BOMB-SIGHT PRECISION... 


. . . Exceptionally 
close tolerances 
and deep drawing accomplished 
through use of Monel ivire cloth 

Proof of the excellent fabricating qualities of 
Monel wire cloth are these strainers for use in 
military aircraft. Consider the strict require- 
ments of this application: 

The wire cloth employed must resist abra- 


sion, corrosion, wear and abuse. In addition, 
the strainers must be fabricated to tolerances 
ns exacting as plus .0 inch, minus .001 inch. One 
of the strainers, for fuel tank inlet, is produced 
by a five inch deep draw! 

Such results are obtained with Monel owing 
to its unique combination of high physical 
properties, fabricability and weldability. Its 
high strength, stiffness and ductility assure uni- 
formly woven cloth, and proper forming. Its 
weldability permits simplicity of design and 
speed in fabrication. Together these factors per- 
mit the Michigan Wire Cloth Co. to turn out the 
precision made strainers required by aircraft. 


■^v 
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It took a war 
to prove 
how tough 
they are ! 



When the Jacobs was 
[f\ picked to power advanced 
twin-engine trainers, the Air 
Forces figured the Jacobs rated a major 
overhaul every 350 hours . . .The reasons : 
Studentpilots, more take-offs andmorefull 
throttle time than a ship in combat service, 
the bad landings and general banging 
around a school ship gets. But the crew 
chiefs soon found that after 350 hours, the 
Jacobs had barely worked up an oil sweat. 
The overhaul period was extended by 
degrees to 700 hours! Again experience 
proved that the Jacobs usually needed no 
overhaul despite its hard life in training 
operation. Several months ago, the order 
was issued that the 700-hour period was 
to be extended another 25% . . . and an 


additional 25% of lime permitted at 
the discretion of the engineering 
officer! Today the Jacobs engiiu 
give dependable delivery of full 
power for as much as 1,050 
hours between major overhaul-! 

Remember that record after 
the war. when costs count again 
. . . Remember the engine * 

that made it — Jacobs 
Remember too, the coin] 
that has provided 
for twin-engine trainers than all 
other engine manufacturers — is 
going to have a lot to offer both 
aviation and industry in packaged 
power in peacetime! . . . Jacobs Air- 
craft Engine Company, Pottslown, Pa. 



JACOBS 


• Pottstown, Pa. 


AVIATION, April, 



production on our im- 
^_ v the expanded p , j y be avail- 

G tte ( S^ Ending Machine for 

Wet Valve Sear Motors 

Aircraft Radial and him 
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Wire Wheel Brushes 
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F rom 90 in the shade to well below zero in 20 minutes . . . 

such are often the temperature changes encountered by 
our bomber crews. Clothing alone can't successfully combat 
conditions like these, and assure the split-second teamwork 
required for precision bombing. 

Air, heated by engine exhaust, warms the flight deck and 
bombardier’s compartment. But there again sudden tem- 
perature changes defy conventional heating systems. A Fulton 
Sylphon Aircraft Temperature Control Device solves the 
problem by automatically proportioning the mixture of hot 
and cold air admitted— to maintain a constant, comfortable 
temperature. 

For over 40 years Fulton Sylphon Control Devices and bel- 
lows assemblies have been doing big jobs and little ones— 
vitally important tasks and others not so critical. Bulletin 
Wtw GA-822 describes Fulton Sylphon applications 
lMBlUC , * ie aircraft field. 



SYLPHON 

BELLOWS . . . BELLOWS ASSEMBLIES 
SINCE 1904 


THE FULTON SYLPHON CO., KNOXVILLE 4, TENNESSEE 
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about Burgess-Norton’s production achievements 
and developments in the manufacture of 


PISTON PINS 

of all types including aircraft with finishes to 2 micro inches ... in 
the field of 

HYDROGEN COPPER BRAZING 

where with the largest and latest type “controlled atmosphere " electric 
furnaces, copper brazed and heat-treated parts are being mass pro- 
duced in one continuous operation ... in the field of 

HEAT TREATED, SCREW MACHINE AND 
GROUND STEEL PARTS ... NON-PRECISION 
BALL BEARINGS 

where highest production rates are being achieved without sacrifice of 
quality uniformity . . . 


.... you will discover much that will be 
to your advantage in post-war production. 


SPaif ti neve* made tiy/d 
unleii </ <3 

1 a/ttftic/ciif to out cui/ometi. 


N 

MANUFACTURING COMPANY 

40 years in GENEV. LUNOIS 


1 of 7 Chicago Ordnance District winners of the Second Star for continued high production of war materials, 
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Just a few oirmiles away are the big 
new bombers and cargo carriers. Al- 
most before you know it, they will be 

Thousands of engineers and mechan- 
ics have been working for many 
months to perfect operating mechan- 
isms for the sky giants. 

Here is a Pacific-Western actuator, 
well adapted to the largest of planes. 

It is a multiple gear reduction, torque 
shaft type actuator which may be 
used to operate wing flaps, landing 
gears and doors, bomb bay doors 
and tail wheels or skids. 

Designated Pacific-Western Model E-1369, 
this small, powerful gear unit, weighing 36 
lbs. (with General Electric Motor), develops 4500 
in. lbs. of torque. 

Soon to be flying, this carefully tested actu- 
ator will be doing varied jobs on the big 
planes to come. 


$ 


PACIFIC GEAR PLANT 


WESTERN GEAR WORKS 


Commercial Ollices:— 11181 Long Beach Blvd., Lynwood, Calif. 

Liilimiin....... 


PLANTS: LYNWOOD • VER1 


South Bend Lathes 

FOR CLOSE TOLERANCES 

AND SMOOTH FINISH 


To meet war production demands, close tolerances 
and smooth finishes must be maintained without sac- 
rificing output. Machine tools must have the accura- 
cy, speed, and rigidity required for the efficient 
machining of exacting work. 

These are the kinds of jobs for which South Bend 
Lathes are designed. Tne smooth operation, wide 
range of spindle speeds, power, dependable accu- 


racy, and rigid construction of these lathes enable 
them to hold the tolerances and produce the finish 
that is required. 

South Bend Lathes are made in both Toolroom and 
Engine Lathe types with 9", 10", 13", 14/4", and 16" 
swings, which cover a wide range of work. Also pre- 
cision turret lathes. Write for a copy of Catalog 
100-C in which they are all described. 



SOUTH BEND LATHE WORKS 


Specifications 

Swing over bed . . 10|> " 
Spindle bore .... l)x “ 
Maximum collet capacity . 1 " 
Thread cutting feeds (48) 

. . . 4 to 224 per in. 
Spindle speeds (12) 

. . 50 to 1357 r.p.m. 
Power longitudinal and 

cross feeds ... '18 


>4 


AVIATION, April, 1944 



“Uhausjtsff BBmMh” far uJb.® 

...COURTESY OF BELL AIRCRAFT 


III addition to building in our Niagara 
Frontier plants* thousands of Airacobra 
fighter planes for the l'. S. Army Air 
Forces and their Allies, Hell Aircraft 
today is also one of the nations largest 
producers of gun mounts and other spe- 
cialized ordnance materials. 

Many of our nations bomber and fighter 
planes — 1’. T. boats and other surface 
craft — our cargo ships — are helping to 
shoot the Axis out of the war with guns 
swinging on one of the various types 
of Bell-designed gun mounts manufac- 
tured in Bell's new ordnance plant at 
Burlington, Vermont. 

Bell Aircraft's Ordnance Division was 
started in order to develop for one of 
Bell’s own planes a flexible gun mount 


which prevented the gun from 'buck- 
mg” when fired and made it as easy for 
the gunner to control us a garden hose. 
So successful was this new type mount 
that, with the cooperation c»f Army and 
Navy officials, we began designing and 
building machine gun mounts incorpo- 
rating this same principle for other types 
of aircraft as well as surface ships. 

We are proud of the trust the United 
States government has placed in the 


Cnni/vi ■ Ability of our designers, the 
Skill of our workers ami the Mnnagemrnt 
of the Bell Ordnance Division. 

When peaceful days return, this same 
trinity of talent will not only continue in 
developing better ordnance equipment, 
but will also turn to pioneering other 
developments! to make the era of post- 
war living so worth-while fighting for 
now. © Bell Aircraft Corporation. 



MEMBER AIRCRAFT > 


mm 


COUNCIL — EAST COAST, INC. 

Aircraft 


PACEMAKER OF AVIATION PROGRESS 





AUglonoKurtteMOAces* 

an d Double Aces’ Win United 
Nations’ Highest Honors 


CURTISS P-40 ... Cradle of Heroes Horn in the SI,- a 


Enemy hordes stalked the global skies! Into the blue 
against them flew pilots of the United Nations, air- 
borne on Curtiss P-40 wings. This is history! 

From the earliest days of World War II, these teams 
of plucky pilots and their Curtiss P-40's have swept the 
air in every theatre of conflict. On occasion, "lone 
wolfing”. Other times in squadrons! Their total formed 
a mighty armada whose blazing guns have written an 
unparalleled saga of successful aerial combat. 

In the battle-raked heavens throughout the world, 
these pilots have won undying glory, symbolized by 
distinguished military decorations. Honor the pilots! 

MEMBER, AIRCRAFT WAR PRODUCTION COUNCIL. EAST COAST, IRC. 


Salute the scrappy Curtiss P-40 fighters which carried 
them to success. Together, against overwhelming odds, 
they fought to finally wrest air supremacy for America 
and its Allies. 



FOR GOOD, FAST RESISTANCE WELDING 
. . . Even wifli NEW Operators 


Use electronic sequence and weld timers 

to automatically time the complete weld- 
ing sequence. 




1. Operator is relieved of timing operations 

2. Increased production 

3. More consistent welds — fewer rejects 



7 G-E FEATURES 


• Electronic — Consistent timing is provid- 
ed, the timing intervals being determined 
by electronic circuits. 

Less maintenance required these 
timers have few moving parts. 

• Each period independently adjustable — -The set- 
ting on one dial will not affect the setting 
on another. 

• Timing dials graduated in cycles— Dials are 
located so operator can see all settings 
easily. 

• Reliable thyratron tubes control timing— These 
tubes are of standard type, and are also 
conveniently located. 

• Nonbeat* with repeat or nonrepeat feature— A 
complete sequence is carried out even 
when the foot (initiating) switch is mo- 
mentarily closed. This feature reduces the 
possibility of the operator opening the 
timing circuit before the weld is com- 
pleted. 

•The few which do not have nonbeat feature 
have been designed for specific applications. 

• Dead- front panel provides greater safety— All live 
parts are covered by an easily removed 
shield which can be taken off quickly for 
routine inspection and maintenance. 


• Correlated Design — General Electric elec- 
tronic resistance-welding controls are de- 
signed to operate,- in conjunction with 
these timers. However, the timers may 
also be used with other manufacturers' 
controls. Complete- interconnection dia- 
grams to assist in installation and main- 
tenance are furnished with combinations 
of standard electronic controls. 

These timers are designed for wall 
mounting, anjl can be located on or 
near the welding machine. 

We have a complete line of these 
weld and sequence timers that are de- 
signed tp meet your requirements. 



RESISTANCE 

WELDING 

CONTROL 


SEND COUPON r 



WAR 

BONDS 


I General Electric Company, Sec. C645-27 
| Schenectady 5. X. Y. 

I Please send a copy of your bulletin. "Electronic 
1 Sequence and Weld Timers" (GEA-3318). 



GENERAL % ELECTRIC 
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New Specification Sheet and Folder 


Available to Industry Personnel 


9 sizes in both 
fork & eye types 


BIG 


STAND FOR 


BIG 


JOBS 


AIREPAIR 

(SERIES !> STAND) 

High as a Dirigible-- Low as a Trainer--For One or a Dozen Mechanics 



! How can a mechanic be expected to do 
careful, accurate service and repair 
jobs standing on boxes and oil drums 
or rickety home-made stands? The 
Airepair line of factory-made stands 
are engineered and built especially for 
aircraft repair. Roomy, rigid, and 
portable, they are more serviceable 
than a “ladder” and require no main- 
tenance. Heavy engine parts can 
be repaired right on the platform. 
The prop well permits checking and 
timing valves without the necessity 
of pulling the engine. More Airepair 

6 Series 9 Stands are now used for 
servicing the larger type planes than 
any other stand. Airepair is truly a 
generous stand for Big Jobs. 



Thann— 


MANUFACTURING COMPANY 

AIRCRAFT EQUIPMENT DIVISION 

28TH AND SISSON STS. * BALTIMORE 11 MD. 
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WHEN ALUMINUM OCCUPIES 
COPPER'S SPACE 


WEIGHT _ 
SAVING - 



CLIFFORD'S 
‘SpSp "HYDRON" 
A7 BELLOWS 

industry's first hydrauli- 
cally formed bellows. 


OIL COOLERS AND 
COOLANT RADIATORS 

Save % T he Wfe/qhi 
. . same size and shape 
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* NUMBER 6 IN 


SERIES, TRACING FIFTEEN YEARS OF KELLETT ROTARY WING PROGRESS 



Pioneering New Air Freedom 


|_|ERE at Kellett, engineers with 
pioneering minds have been 
developing and manufacturing ro- 
tary wing aircraft for fifteen years. 
Year by year they have been accu- 
mulating scientific and in-the-air 
experience. 

Much of this progress has been in co- 
operation with the research and en- 
gineering development experts of 
the United States Army Air Forces; 
and during the war, Kellett produc- 
tion is, of course, concentrated on 
military needs. 

But Keliett’s expanding corps of en- 
gineers looks forward enthusiasti- 
cally to peace, when current rotary 


wing accomplishments may contrib- 
ute to the cutting of costs and saving 
of time in a wide field of usefulness, 
freed from limitations of airports, 
and from the usual speed -altitude 
requirements of aircraft. 

For instance: In patrolling electric 
lines, or oil pipe lines, in ranching 
and agriculture . . . wherever it is 
necessary for aircraft to take off or 
land in just a few feet . . . where 
ability to fly close to ground or tree- 
tops is essential . . . and where 
ranges of speed from practically 
0 MPH to 125 MPH are necessary. 
Kellett Aircraft Corporation, Upper 
Darby (Philadelphia), Pennsylvania. 


KELLETT 





OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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by Experienced Craftsmen! 
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c&u/ teqfud 

TECHNICAL DATA 


Have you received 


Your Copy of the first issue 






of this New Publication? 


The widespread and growing in- 
terest in Industrial Fasteners (bolts, 
nuts, rivets, screws) has prompted 
the publication at regular intervals 
of the informative technical bulletin 
"FASTENERS." Realizing 
that recent developments 
in materials and process- 
r e added new use- 
to these depend- 


able products, — engineering and 
manufacturing executives are 
eager for new, factual data — and 
we believe "FASTENERS” pro- 
vides it. 

If you have not yet received 
your copy of the first issue of 
"FASTENERS," let us know and 
we will gladly see that you get it— 



aircraft ball 

BEARINGS 

Federal has long been engaged 
in quantity production of control 
bearings — Quality ball bearings 
now serving the air forces of 
America and our Allies on battle- 
fronts throughout the world. 
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ARPAGE 


Warpage presents no problem to the many aircraft manufacturers who secure their doors 
and access panels with Camloc High Speed Fasteners. Camloc's patented stud assembly 
with its permanent cross pin is securely retained in the removable panel. Yet it can be 
quickly installed or removed as a unit. This permits individual selection for size at time 
of final assembly. Camloc's unique spring construction allows the stud an unusual range, 
giving complete coverage of grip thicknesses with a minimum number of stud lengths. 
When the needs of war no longer demand our entire production, an ever increasing list of 
industries will use Camloc fasteners. Write for catalog. 






FASTENERS 


CAMLOC FASTENER CORPORATION, 420 Lexington Ave., New York 17 — 5410 Wilshire Blvd., Los Angeles 36 
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Cleco tools for aircraft maintenance and production include 
literally hundreds of styles of drills, riveters, squeezers, screw 
drivers, nut setters, etc. We make Cleco Type "P" Sheetholders 
which are triple-sale— non-fly ing. Also immensely popular is the 
Cleco RIV-N-JECTOR-a rivet-holding magazine that reduces 
rivet dropping 90 Bulletin 85, enlarged and revised, describ- 
ing all these products in detail, sent immediately upon request. 





THE CLEVELAND PNEUMATIC TOOL CO. 

BRANCH OFFICES IN ALL PRINCIPAL CITIES 

3781 EAST 77th STREET . CLEVELAND 5, OHIO 
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I story. For two scientists once posed that very question to 
themselves . . . and the answer was Yes! 

They actually built a machine with the power to “learn" by 

ism capable of simulating the rudimentary behavior of a rat. 
Comprised of solenoids, gears and relays, it traveled a grooved 
track forked by 12 dead-end side-tracks— equivalent to the 
blind alleys which a living rat encounters. Set to take the dead- 
end forks, as if by an inner compulsion, this robot rat literally 
learned by experience to avoid the frustrating blind alleys, 
in a perfect mechanical analogue to the conditioned reflexes 
of the brain* 


To build a machine that would reproduce aU the behavior of 
a rat “would require a mechanism probably as large as the 
Capitol at Washington ” — but it could be done! 

For we're at the beginning of an amazing new technological 
age. Already there are many kinds of thinking machines in 
our incredibly mechanized world, helping to speed production, 
cut costs and build better products. And intimately a part of 
this whole story is the science of machine tool engineering. 
Today, Jones & Lamson engineers are working with the lead- 
ing manufacturers in virtually every industry, helping them 
to plan production now for the machines and the products 

They are at your service, too. 


m JONES * LAMSON 

M MACHINE COMPANY 

SPRINGFIELD, VERMONT, U. S. A. 


tors ■ Automatic Opening Threading Dies and Chasers. 

Profit-producing Machine Tools 
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FINGER-TIP CONTROL FOR SPEED FASTER THAN SOUND 


When an Army Air Forces officer power- 
dived the Lockheed P-38 faster than the speed 
of sound (780 m.p.h.)> he proved that the 
plane was appropriately named "Lightning". 

Now Lockheed engineers have given "finger- 
tip control" to its fantastic speed by installing 
aileron boosters actuated by the revolutionary 
Hycon "Stratopower” hydraulic pump. The 
application of these boosters, made practical 
for the first time, turns the P-38 into a dog- 
fighter which out-maneuvers many single-engined 
ships! And the faster response of all control 
surfaces makes it a deadly fighter — even in the 
thin air eight miles up. 

To help bring victory in 1944, we are in- 
creasing our output to the limit, and every 
Hycon "Stratopower” pump is reserved for 
our fighting planes. 


THE NEW YORK AI 


Otitic „ 


tut — net /once 


Because of its compactness and phenomenally high 
pressure, furnishing variable volume up to 3000 
pounds per square inch, the Hycon "Stratopower” 
pump will do a great many hydraulic jobs better. 

Today there are available other Hycon pumps 
and valves in the 3000 pound range for commercial 
applications to control or actuate machine tools; 
giant presses, dump truck lifts, materials-handling 
mechanisms and remote control circuits. They will 
operate brakes, clutches and steering devices of 
heavy vehicles; test high-pressure apparatus, and 
solve a wide variety of other hydraulic problems: 
Write for full information: 


HYCON * 




•(m/ez ( 

R BRAKE COMPANY 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. 
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• The new "Hi-Stress" SPEED NUT conforms to AAF specification 
No. 25531 and has been granted engineering approval by the 
Army Air Forces. It is interchangeable with nut plate AN362, for 
high temperature applications in all structures. 

This new SPEED NUT is a lighter weight, one-piece integral unit. 
Because of its unusually low installation torque, it allows more 
rapid insertion of bolts or screws. Even after many removals 
under service conditions, this new SPEED NUT still retains its self- 
locking torque. Identify by SPEED NUT No. A6103H-1032. 


NOW 

d/oSl 

HIGH TEMPERATURE 
APPLICATIONS 




Forging « Bathtub jar an 



Yes, a large number of the American 
warplanes racing across the world’s sky- 
ways have “bathtubs" .... intricate “tub" 
shaped alloy steel forging terminals used 
in many engine mounts manufactured by 
Aircraft Mechanics, Inc. 

Global war rapidly accelerated aircraft 
production schedules — and increased the 
need for drop forgings as the method for 
producing alloy steel parts of higher ten- 
sile strength. The “bathtub” forging is 
only one of thousands of highly stressed 
parts made by our AlRFORGE DIVISION. 

Since 1933, AIRCRAFT MECHANICS, INC. 
has served the aviation and other indus- 
tries. Our welded tubular assemblies are 
precision-built. A comparison will show 
our finer welding technique. And AlR- 


FORGED parts, combined with expert weld- 
ing, provide that extra margin of safety 
.... have higher stress, and fatigue resist- 
ance . . . more uniformity of structure . . . 
and save priceless machining hours and 
critical materials. 

Aircraft Mechanics, Inc. produces 
thousands of engine mounts, engine mount 
supports, welded landing gear supports, 
welded landing gear retracting linkage, 
and drop forged parts for more than fifty 
leading aircraft companies and other es- 
sential industries. 

Our engineers and laboratory tech- 
nicians will be glad to share with any 
industry their production-tested experi- 
ence in welded tubular assembly and drop 
forging. Just write to them, now. 
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* FILTRATION 

* DIFFUSION 

* SEPARATION 

* FLOW CONTROL 

* FLAME ARRESTERS 

* BREATHER VENTS... 
and Other Applications 


, porous Mefai 
Powder Metallurgir 


moraine products 




Does '(our * **** 
Involve the Flow ol 1-itiuios, 

Gases, Mr^ 


* WAR BONDS SAVE LIVES * 


MORAINE PRODUCTS 

DIVISION OF 

GENERAL MOTORS 
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CONSOLIDATED VULTEE 



IX. April 1944 
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Especially 

valuable on jobs like 
the one illustrated. 


THE BLANCH ARD 7 '] 

Here are two surface grinding problems that came 
to the Blanchard Engineering Department in one week: 

(1) Grind a hardened steel ring 86% ' in diameter to a toler- 
ance of ±.0002" for thickness. 

(2) Grind the edges of a steel strip, .005" thick, .12S" wide, 
and 20" long, straight and to a tolerance of ±.0005". 

Thirty years experience in grinding flat surfaces en- 
abled Blanchard Engineers to solve the grinding of both 
of these jobs, using Blanchard vertical Surface Grinders 
and Blanchard Grinding Wheels. 

If you have work which lies within the range here in- 
dicated, you should investigate the possibilities of a 
Blanchard. 

Whether the job is large or small, usual or unusual, 
Blanchard can show you how to grind it better and faster. 

<JUe BLANCHARD 

MACHINE COMPANY 

64 STATE STREET, CAMBRIDGE, MASS. 


CHECK THESE 
ADVANTAGES 
OF BLANCHARD 
GRINDING 


Production 
Adaptability 

ving 

_ r _-’ation Saving 
Material Saving 
Fine Finish 
Flatness 
Close Limits 



Send for your free copy of " Work Done on 
the Blanchard .” This book shows over 100 
actual jobs where the Blanchard Principle 
is earning profits for Blanchard owners. 



m 
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BONDED rubber 


I ORD Dynafocal Suspension for radial aircraft engines is a flex- 
4 ible mounting system, consisting of Lord Bonded Rubber 
Mountings and suitable metallic attachment members. When 
installed on a radial engine and acting as its support, Dynafocal 
Suspension effects a virtual engine center of gravity support 
through the controlled directional spring restraint built into the 
assembly. The resultant effect is the same as would be obtained 
if flexible mountings were spaced symmetrically in all directions 
about the center of gravity. 

In operation, Dynafocal Suspension performs the follow- 
ing functions: 

(1) Provides natural frequencies for the principal modes of vi- 
bration of the mounted engine which are well below the disturbing 
frequencies encountered in the operating range of engine speeds. 
(2) Decouples translational and rotational frequencies. 

(3) Isolates the engine from the airplane structure and mini- 
mizes the transfer of vibrational impulses to the structure. 

(4) Provides ample stability at all speeds. 

Lord Dynafocal Suspension, made for most radial engines 
above 450 HP, has been developed in cooperation with leading 
engine and aircraft manufacturers, and is the most advanced type 
of Radial Engine Mounting. Its use on most of the radial engine 
powered military transport planes in America is proof of correct 
engineering and dependable construction. 

Lord aviation engineers will be glad to discuss in detail 
the advantages of using Dynafocal Suspension with any aircraft 
or engine manufacturer. 


Dynafocal Suspension 

For Radial Engines 


Let's All Back The Attack 
BUY WAR BONDS 


IT TAKES RUBBER 


On S6ean 


TO ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 

ERIE, PENNSYLVANIA 


Ori ginators of Shear Type Bonded Rubber Mou nti n as 




WHERE FLEXIBILITY IS 
A MATTER OF LIFE OR DEATH! 

Up here oxygen is rare. You take your own along. ..to breathe. 
It’s piped from a tank to you. The oxygen pipe must turn with the 
turret and the Barco Joint which does this, must also be flexible. 
Vibration, movement, shocks, contraction, expansion must be 


ted for 

The fluid which hydraulically operates the gun turrets likewise 
must pass through flexible joints. You'd be in a bad spot with a 
Nazi fighter on your tail, if you couldn't move your gun turrets. 

Barco Flexible Joints are used to keep our flyers breathing and 
firing. They are the movable fluid connection for landing gears 
and brakes. 

Yes, men and machines must keep flexible in the joints to keep 
flying and fighting. 

BARCO MANUFACTURING COMPANY, Not Inc. 
AIRCRAFT PRODUCTS DIVISION 


BARCO 


nemte jomts 

“MOVE IN 


EVERY i 
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^member the big parade of the breadline — the 
march of the bonus army — the victorious men selling apples? Many 
on American hero tasted those bitter fruits of victory, and the war to end war ended nothing. 

What kind of victory will this one be? It can be the great one 
American boys are giving their lives for — but they alone can't make it so. For victory 
in peace, as in war, must be planned ahead — and in peace, you're one of the Generals. 

If you are a manufacturer, there is a small group of basic machine tool engineers 
who can help you to plan now for Ihe kind of victory we've told our sons they're fighting for. 
One of these engineers is a Bryant man. We urge you to call him today. For his specialized knowledge of internal 
grinding machinery is important to the manufacture of literally everything that will make 

this country a finer place: this victory a victory that we shall not be ashamed of. 


BRYANT CHUCKING GRINDER COMPANY l.Y.rV 
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DUMORE 


HEADQUARTERS FOR 


FRACTIONAL HORSEPOWER MOTORS 


FOR THE NIGHT FIGHT 


“Cover of darkness" is scant protection for prowl- 
ing “Wolf-packs” or sneak movements of Nip- 
ships, since PBM's are equipped to drop flares wjth 
an accuracy matching their gunfire or bombing. 
Flare release mechanisms on Martin “Mariner" 
patrol-bombers are actuated by Dumore Aero- 
motors specially designed for this task. 


"Specially designed" characterizes every Dumore Aeromotor, in keeping with the concept of a motor 
as a power unit. Beyond the capacity to operate efficiently under adverse conditions, Dumore engi- 
neering has given these motors ingenious operating controls that make their functions largely auto- 
matic. These motors "almost think!” Brakes, clutches, position-indicating potentiometers, overload 
protection, as well as various types of gear units — all such accessories are made part of the motor, 
and are products of the same high quality engineering. 

Dumore Aeromotors are outstanding examples of engineering skill, coupling small size and light- 
weight with ample power and rugged dependability. Extremes of cold and heat, humidity, low atmos- 
pheric pressure, presence of explosive gases or corrosive fumes and constant vibration are met and 
overcome by special features of construction. 

Read the full details about these "pace-setting" aviation motors in the Dumore Aeromotor Catalog. 
Send for your copy, today. The Dumore Company, Motor Division, Dept.MDl5, Racine, Wisconsin. 


NEW FLARE RELEASE MOTOR FOR MARTIN "MARINER" 

New Flare Release Moior, Model No. 1002-203 Type E2L. (Specifications — 
h.p„ .01; speed, 100 r. p. m.; torque, 6-lb.-inches. ) Used on Martin PBM-3 
“Mariner” to release parachute flares. Special requirements met by this motor 
are high starting torque to break any ice that may be on the flare chute door; 
low overrun to prevent recycling and the dropping of a second flare; small 
size, a Dumore principle; and like all Dumore Aeromotors, conditioning for 
operation in high altitudes and under extremes of temperature. 
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I N THE selection of materials and fin- 
ishes for use in Automatic Electric 
relays, performance and durability are 
given first consideration. The aim of the 
designers is to produce an apparatus that 
will resist all corrosive influences 
throughout long years of tough service 
—even when this means foregoing the 
bright, shiny appearance which is so 
attractive at first. Every factor in the de- 
sign of Automatic Electric relays is given 
similar attention— resulting in a unique 
fund of design data and experience. This 
background is the reason why Automatic 
Electric relays serve so dependably under 
tough conditions. 

You can make this experience work 
for you — by calling in the Automatic 
Electric field engineer. His job is to help 
you select the apparatus that will best 
meet your need. Call him in next time 
you are faced with an electrical control 
problem. Write for Catalog 4071. 


AT I OX, April, 1944 



iRECISION dimensions of the most 
ingenious parts of the mechanisms of 
today and tomorrow are all in vain if 
they do not hold their shape and di- 
mensions. 

In the many airplane parts in which 
Formica laminated plastic is used it 
does just that because of the following 
properties and characteristics. 

Formica is light in weight, strong for 
its weight, stable in dimensions under 
varying conditions of temperature and 
humidity, non-absorbent, non-corrosive 
and has good dielectric properties. 

Specifications verified in the labora- 
tory are proved by the test of superla- 
tive service in the wings over Europe. 
No doubt inquiry will show Formica 
is the stuff for many parts coming on 
your drawing boards. 

“The Formica Story" is a moving pic- 
ture in color showing the qualities of 
Formica laminated plastic, how it is 
made, how it is used. It is available for 
meetings of engineers and executives. 


THE FORMICA INSULATION CO. 

4628 Spring Grove Ave., Cincinnati 32, Ohio 
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MAHON 

Installation 


Here is a modern, gas-fired heating and ventilating 
system— designed, built and installed by Mahon engi- 
neers for the paint room of one of the leading aircraft 
manufacturers— that attains the nth degree in automatic 
operation. It has been so engineered that by merely 
pressing the "START" button— the entire system is set 
in operation. Pressing the "STOP" button shuts the com- 
plete system down. That's how simple it is. By means 
of a series of time delays and Mahon Air-Flow Switches, 


the various units go into service, each in its proper se- 
quence. First, the air supply fans start— the four A.O.P. 
surface combustion gas heaters ignite— and air, drawn 
from outside, is heated to 80° F., thoroughly filtered, 
and distributed throughout the room. Next the spray 
booth pumps and fans go into action— the conveyors 
begin to roll— and the complete system is in operation 
—all in about a minute's time. Ovens, also, can be 
hooked in, if desired. 


A Mahon engineer will be glad to explain the set-up in detail— and show you how 
automatic Finishing Equipment can be developed to fit YOUR specific requirements. 




AT THE 



OF THE LINE ! 


P ILOTS KNOW BEST how much 
the flight performance of • these 
Fairchild PT-26's depend on the 
Sensenich propellers at the front of 
the line. Sensenichs are the propellers 
pilots prefer — for there’s scarcely a 
pilot in America that hasn’t learned 
to rely on a Sensenich prop. 

Nearly two decades of continuing 
Sensenich research in design ... of 
constant Sensenich improvement in 
manufacturing methods . . . that's what 
Many propellers for commerch 


put Sensenich propellers on ALL light 
planes of the Army and Navy. That’s 
also what put Sensenichs on 80% of 
the light American aircraft which use 
wood propellers. Look over the field 
. . . and any way you look at it, you’ll 
find Sensenich at the front of the line! 
Sensenich propellers are quality pro- 
pellers. Sensenich brothers. 
Dept. V., LlTITZ, PA. — adjacent to 
Lancaster Municipal Airport; West 
Coast Branch, Glendale, Calif. 
il aircraft are now available. 



T SCflSCMCh PROPELLE 


ichines ■ Rust Proc 
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Elimination of fetch -and -carry 
methods increases output, low- 
ers costs, and speeds delivery 

A RE you satisfied with your pres- 
L ent material handling methods? 
How long has it been since you have 
checked the flow of materials to spot 
bottlenecks that reduce output? 

Every unnecessary minute spent han- 
dling material adds to costs and 
delays delivery. In plant after plant, 
essential products are being turned 
out with record-breaking speed, 
because Standard Conveyors have 
been engineered and installed to do 
the handling part of the job. 

Why not call on Standard for a 
checkup of your conveyor system? 
It will cost you nothing and will 
not obligate you in any way. 

Time-saving and cost-cutting equip- 
ment installed for today’s wartime 
job is an investment in postwar profits. 
Write for helpful reference book — 
"Conveyors by Standard’’ 

— Catalog No. A-44. 

STANDARD CONVEYOR COMPANY 

General Offices: North St. Paul, Minn. 





E...N G I N E E R ED FOR FASTER PRODUCTION 
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They are called Lear Actuators. 

Hey are powerful. Some can push up to 75,000 pounds. 
Hey are light That’s a “must” in aircraft. 

H«y are small. They have to fit in available space. 

A good many preconceived notions had to go by the- 
hoard to meet all these requirements. For example, the 
little electric motor that runs them is full of revolutionary 
engineering refinements. ; 

it 


EVERY 

PRIVATE PLANE 
OWNER CAN GET 
A PRIORITY 


LET PAC 
HELP YOU 
GET YOURS 


ALL persons operating civilian-type aircraft are eligible for priority ratings to 
purchase new aircraft equipment. 

Write our Priority Service, outlining what you need. Complete information on 
how to get new equipment (including W. P. B. forms) will he on its way via air- 
mail. Remember, the larger the stock of the supplier, the quicker the part reaches 
the flier. And PAC has the largest stoc k of aircraft parts for private fliers in the 
world— plus 16 plants to serve you. 

Pacific Airmotive is Aviation s Oldest and Largest M.aintenance and Supply 
Company. A Division of Airplane M.anufacturing and Supply Corporation. 


Save your aircraft accessories 


/ 

PACIFIC 

Since 1928. Aviation ha* placed its maintenance and supply 


AIRMOTIVE 



•A BACKLOG OF BACKGROUND- 

Order Iron, division nearest you 
1628 McGee Street Lockheed Air Terminal 


BUY ANOTHER BOND 

Kansas City 8, Mo. Burbank, C a 1 i f o r n i a 

Oakland 3, CM. 

Address Dept. A-4 


AVIATION, April, 1944 



Designing , Engineering and Building for Victory... and the Future 


*/l/R /jDMMl/MMT/OA/S, //VC. 

KANSAS CITY 8, MISSOURI 


Today, amazing developments in electronic communications make pos- 
sible new methods of aircraft control to aid our gallant Air Forces. Modem 
communications equipment is helping to coordinate fighting forces in the 
air... is helping to safeguard them on their vital missions. Air Communications 
is proud to help supply many precision-built products used in America's 
march to victory. 

Tomorrow — when victory is won — Air Communications war-tested or- 
ganization will devote its skill and experience to designing, engineering and 
building everything [or the safety, economy and convenience of peace-time flying. 








Rigid inspection guards Permile qualily at every step of 
production. Standardization of technique and thorough 
laboratory control, supported by X-ray inspection and specto- 
graphic analysis, contribute further to the uniformly high 
quality of the Permile Castings that go into today's super 
fighters and bombers. 



War requirements today take most of our production. But 
when the war is won, Permite advanced technique in making 
aluminum and magnesium alloy castings of superior quality 
will be fully available for the better products of a belter world. 
Recommendations and estimates submitted upon request to 
war production manufacturers. We also welcome the oppor- 
tunity to work with engineers on their postwar designs. 

ALUMINUM INDUSTRIES, Inc., Cincinnati, Ohio 


Detroit: 809 New Center Bldg. Los Angeles: 324 N. SanPedroSl. Chicago: 616 S. Michigan Ave 

PERMITE ALUMINUM AND MAGNESIUM ALLOY CASTINGS 





Simmonds Equipment 
Flies with Every Type of 


W!™l a 

plan 


tom the pilot, the Simmonds-Hob- 
le Control assures efficient power- 
>n under varying flight conditions. A notable 
n aircraft engines, it is equivalent to a third hand 
for the pilot — giving automatic control of manifold pressure 
(boost) and mixture, thus providing engine protection and 
economy of operation. 



Simmonds-Hobson Automatic Engine Controls have been spec- 
ified for the most advanced types of fighter planes, where they 
are performing an outstanding job under exacting military re- 
quirements. Through continued research and refinement, new 
and more advanced designs, extending to the propeller 
governor, spark, and other engine functions, will 
be available to render increased service for 
peacetime assignments. 


H„ HI°' 0U - YWAL - 
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(Illustrated at right). Type 508 Transmitter as designed 
by AAC for Army Airways Communications Service. 
Power output 450 watts each channel. Types of emission 
Al, A2, A3 and FM teletype. Five channels can be oper- 
ated simultaneously. Single or dual modulator can be 




Serving the AIR TRANSPORT COMMANI 
Along Vital World-Wide Routes 


TYPE 508 TRANSMITTER 


T HE Air Transport Command has become the greatest air transporta- 
tion system in the world . . . delivering planes, materials and personnel 
to the Allied forces everywhere! 

As ATC pilots fly the seven seas and girdle the earth they are served 
by communications systems of which Aircraft Accessories Transmitters 
are an important part. These "508 units” are an outstanding example of 
the engineering skill and production tempo of Aircraft Accessories. De- 
signed specifically to performance requirements of Army Airways Com- 
munications Service (AACS), which sets up and operates radio facilities 
for the ATC, this equipment is now in operation at many of the wide- 
spread world outposts maintained by AACS. 

This type of AAC equipment can be readily adapted to immediate 
use by other airlines. Deliveries can be made in remarkably short time, 
if adequate priority ratings are available. 

ELECTRONICS DIVISION KA SS , «ff v - 


Jj IRCRAFT 

PRECISION RADIO 


Accessories Ijorporation 

and ELECTRONICS • ENGINEERED POWER CONTROLS 


Burbank, Calif. Kansas City, Kans. New York, N. Y. Cable Address: AACPRO 



The Type R-31 Micro Switch uses the three-bladed. 
beryllium copper spring construction, which has proven 
so successful in the millions of Micro Switches used 
throughout industry. Adaptation to the requirements on 
aircraft incorporates contact separation of .070' which 
satisfactorily interrupts highly inductive loads under con- 
ditions of extreme altitude. Knurled contact surfaces in- 
sure positive operation on extremely small loads and 
minimize transfer of contact material on D.C. operation. 
The characteristics of the Type R-31 basic Micro Switch, 
which have made it an accepted, standard switch, stocked 
at all Air Depots, have been worked out with the coopera- 
tion of engineers throughout the entire industry, as well as 
the Army Air Corps and the Navy Bureau of Aeronautics. 


Micro Switch pioneered standardization of this single type 
of basic switch to be used with a variety of housings ant 

planes, as developed by different 
ings and actuators become parts o 

no deviation permit. They are all . . 

ard Type R-31 Micro Switch for ready field replac 






Micro Switch Corporation, Freeport, Illinois 



BUY ALL THE BONDS YOU CAN 


M I CRO® SWITCH 

Made Only By Micro Switch Corporation . . . Freeport, Illinois, U. S. A. 
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FRICTIONEERS to AMERICA 


Land of inventive genius and productive skill 
business enterprise. This is America! * As one of 
America's basic industries, Raybestos has kept pace 
with American progress . . . achieving leadership in 
the production of advanced brake linings and clutch 
facings for the four great fields — Automotive, Heavy 
Duty, Industrial and Aircraft. * Today, out of this leader- 
ship and the rigorous proving ground of war production, are 
coming for you — and will continue to come — Raybestos 
friction materials exemplifying that progressiveness which 
says. "This is America! This is Raybestos"! 

THE RAYBESTOS DIVISION of Roybeiloi-Manhatlan, Inc., BRIDGEPORT, CONN. 
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ELECTRONS SHUTTLE VALVE 


tLECTROL * 

HYDRAULICS 


Stripped down to ruggedly engineered essentials . . . Elec- 
trol’s Shuttle Valve is absolutely positive in operation — yet 
so simple in construction that there are no springs and only 
one moving part. Electrol’s Shuttle Valve eliminates need for 
grinding, honing or seating of valves. Write for complete 
engineering data. 


ELECTROL INCORPORATED, KINGSTON, NEW YORK 

HYDRAULIC EQUIPMENT FOR AIRCRAFT 
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The ships, tanks and planes that storm the beach- 
heads... and the tractors and bulldozers that build 
advance bases on our newly won ground.. .carry 
Ladish Quality Forgings into the thick of the fight. 





Precision pays off in Performance 

More than 5o,ooo Allison liquid-cooled aircraft engines have 
gone to the United Nations fighting forces. * Into each 
of these engines have gone the precision and skill 
amassed by Allison and General Motors 
•during the past quarter of a a 
tury. *Therein lies 
the secret of the 
power of Allison 
engines and their reliable 
performance in every 
major engagement 
of our Army 


LIQUID-COOLED AIRCRAFT ENGINES 
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TEST EQUIPMENT EFFICIENCY STEPPED-UP! 


Among the improvements in the design of engine 
test equipment have been many designed to save time 
without sacrifice of accuracy. 

For example, new “quick coupling” devices for 
the innumerable connections on electric, gas, oil, 
temperature, pneumatic and other lines, were 
adopted only after exhaustive search and experiment 
by Jacobson engineers. Result: Time required for 


setting-up on the test stand was more than cut in 
half! Added up — this spells savings of thousands of 
man-hours for the test operators. 

Experienced attention to every detail in a constant 
search to improve the efficiency of engine testing, 
has made Jacobson an authoritative source of infor- 
mation on every phase of engine test equipment 
— design, engineering, construction and service. 


Jacobson & Company, INC. 


ENGINE TEST EQUIPMENT 


EXECUTIVE OFFICES: 335 EAST 45th STREET, NEW YORK 17, N. Y. 
In Canada: JACOBSON & COMPANY CANADIAN LTD.. MONTREAL, P.Q. 
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CRANKSHAFTS 


The two Bullard Mult-Au-Matics you see here are keeping that 
conveyor filled with parts for aviation engine crankshafts. It takes 
a lot of crankshafts for America’s current output of more than 
10,000 motors per month. 

Since each Mult-Au-Matic processes 8 parts simultaneously, it 
materially lowers production time on scores of precision jobs like 
this. That’s one big reason for its widespread use today. Another, 
equally important, is that the Mult-Au-Matics are readily adaptable. 
Long after the engines of war have finished their task, the Mult-Au- 
Matics that built them will be hard at work, lowering costs by in- 
creasing output on the host of new comforts and necessities we 
shall need in a world at peace. 



Gripping tight on the battling cockleshells 


They’re swift. They’re light. 
They’re crammed with 4,000 throb- 
bing horsepower that drives them, 
fighting like demons, through giant 
seas at breakneck pace. 

Naturally they take an awful beat- 
ing. 

Under such shock and vibration 
only the surest fastenings will hold. 
That’s why throughout Higgins 
Boats you’ll see the famous red 
collar that marks Elastic Stop Nuts. 
These nuts hold fast in the face of 
the worst vibration. This is accom- 
plished by the elastic collar built in 
the head of the nut. This collar 



grips the bolt — presses itself be- 
tween the bolt threads and holds 
tight. The nut can’t wiggle. It can’t 
turn. It can't shake loose. 

These nuts will work wonders in 
peacetime uses. They’ll make prod- 
ucts safer, stronger and longer- 
lasting. They’ll keep production 
equipment working with fewer in- 
spections, take-ups and replace- 

Get the facts from our engineers. 
They’ll gladly tell you about Elastic 
Stop Nuts and sit down with you to 
help work out any fastening prob- 
lem you have. 




ELASTIC STOP NUTS 

Lockfast to make things last 
UNION, NEW JERSEY AND LINCOLN, NEBRASKA 




the scenes "Greenfield" screw thread engineers look over each 

order for "Greenfield" Taps. 

They ore "tap tailors" extraordinary I 

If you merely want a "ready-made" tap of a certain size — you will automatically 
get the benefit of refinements in design worked out by these "Greenfield" engineers. 

But if you give them more information — as to the "fit" desired, as to the material 
to be tapped, as to operating speeds, etc., then these men can be of extra service 
in tailoring a tap to fit your needs. 

"Greenfield's" engineering staff is large and highly trained. They are 
continually enlarging the frontiers of screw thread knowledge as a 
result of more than 70 years of research in Greenfield. 


GREENFIELD HP ind DIE CORPORATION • GREENFIELD, MASS., U.S.A. 



hflllicrafters radio 


s moving along a North African 
bombs and shells. Concussions made the 
and swell. The radio operator listening 
a message coming through thinks "Jerry is giving 

all he's got will all the message come through or will 

Then came a mighty crash, the closest one 
dishing it out . . . but the SCR-299 can take it!" 
testify that the SCR-299 has operated through 
violent battle conditions. Rough roads, shock of 
heat and sand storms, twenty four hour 
operation, and Jerry himself could not stop the 
message from "coming through!" 


THE HALUCRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A. 
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Something like a 
window washer’s belt 


There was a plane builder who looked at an AFCO Fitting and 
it a “nice piece of work’’. An airport man spoke of one 
as “clean cut and sturdy”. We liked even better the 
a pilot put it. An AFCO Fitting, to him, was “something like 
washer's belt . . . appreciated lots more after you’ve 
through a tough spot together”. 

Workers at AFCO know they are making parts to come through 
those tough spots. Ever) man and woman in the factory is a self- 

means time saved on plane production lines. They make certain 
holes are truly reamed. That means free flow through pipeline con- 
nections. The)- handle every operation so careful!) that AFCO 
Fittings arc shipped out nearly jewel-like in their perfection. That 
means parts ready to put into place without special examination, 
to stay in place without pampering. 

1 1 must be mighty convincing to learn of a product's performance 
firsthand under stress of emergency conditions. We don’t suggest 
the method. But, wc would like to have you remember the pilot’s 
words when you think of fittings. We are proud that our product 
is “something like a window washer's belt”. 
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Several important types of Whiz Hydraulic Fluids are manu- 
factured by R. M. Hollingshead Corporation, a major supplier 
for Army and Navy Aircraft. 

Of these fluids, two types are currently in great demand. 
Both conform fully to Government specifications. Each is sup- 
plied in two grades. 


Your inquiries about these hydraulic fluids will receive prompt 
attention. Our engineers will gladly work directly with your 
engineers in designing special chemical products to meet un- 
usual requirements. R. M. Hollingshead Corp., Aviation Products 
Division, Camden, N. J.; Toronto, Canada. 


mechani 
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If is thrilling to receive letters from 
any of the 1200 former Exide em- 
ployees in the Service. Here's an in- 
teresting one from a boy in Africa : 

"I've been in a loc of different places — 
Casablanca, Oran, Bizerte, and a lot of 
small places . . . and some of these towns 
are really shot up. I really see a lot of our 
12-volt batteries, and don't have to do 
much talking to convince the fellows 
which are the best." 


I N APRIL OF 1924, a U. S. Army Air Squadron took off on 
a trip around the world, returning to Mitchel Field, New 
York, In early September. Their flight of 27,553 miles in a 
little over 4 months was one of the most brilliant of the 
decade. And their flight also proved the dependability of 
Exide Aircraft Batteries. 

Today, with long-ranging, high-flying pursuit and cargo 
planes, the globe could probably be circumnavigated in less 
than a week. In every corner of the earth, American planes, 
equipped with Exide Batteries, in carrying out combat mis- 
sions, are setting new speed and distance records. Exide Bat- 
teries supply a dependable source of power in the ignition, 
lighting, and radio systems of these modern sky warriors. The 
high efficiency of these modern Exide Aircraft Batteries can 
be attributed, in part, to such historical flights as that of the 
" ’Round-the-World-Squadron” in 1924. 


1924 Exide accompanies 
’round the world fliers 


1944 Exide 

flies to every 
corner of the globe 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 
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In 400 B. C. it took strength and a firm 
hand to control four earth-bound 
horses pulling a battle chariot into ac- 
tion. NOW a pilot needs only light fin- 
ger tip pressure on ADEL'S ISOMtut/ic 
System to control four engines devel- 
oping 8,000 horsepower! 

Precise control assured thru positive 
positioning of the slave valve in re- 


sponse to instructions to the master 
valve irrespective of altitude, tempera- 
ture, vibration or pressure fluctuations. 
Operates independently of main 
hydraulic system. Available with or 
without positive integral locks. Ask for 
brochure on lSO<huudic Controls for air- 
craft, marine, industrial applications. 


ADEL 






EVANS PRODUCTS COMPANY 





• FrooT a lettej>written by a major oil company executive, the 
quotation^rtSove id^typical ofjjMMvjrs^ceived since the publication 
of our Aircraft/TistonjycrgManual. \ 

Containing completely illustrated "how-to^do-it" information, with 
many quick- reference, helpful tables and cheats, this 48 page ^ 
Manual provides indispensable assistance toSrhose .jJH 

responsible for aircraft engine maintenance. \ JRK 

A copy of Muskegon’s Aircraft Piston Ring ManuaV 
will be sent, without obligation, to all who are \ 
interested in aircraft service. In your request please 
state your position or activity. 

Buy an EXTRA War Bond jfjKS 


MUSKEGON PISTON RING CO. 


MUSKEGON, MICHIGAN 


Plants at Muskegon and Sparta 



CP-301 

Light-iveight. 

Pneumatic 

Production 

Prill 


Ideal for 
Women 

Designed especially lor the aviation field 
. . . amply powered for fast 14 " to 3/16" 
drilling in light metals . . . these light, com- 
pact CP 301 Pneumatic Drills are ideal for 
women. Available in a wide range of sizes 
and speeds, with angle heads, handles 
and throttle types to meet every drilling 
condition. Speeds 2800 to 15,000 r.p.m. 
Overall lengths (depending upon type of 
handle) from 614 to 8 7 /a"; weights, from 
l s /e to 2% pounds. Write for further details. 


CP 301 is only one of a wide range of 
CP Pneumatic Drills, Reamers, Tappers, 
Screw Drivers, Nut Runners, Wood Bor- 
ers, etc. Write for a copy of Catalog 564. 



Chicago Pneumatic 

TOO L § COMPANY 

General Offices: 8 East 44th Street, New York 17, N. Y. 


A,R COMPRESSORS 
VACUUM PUMPS 
D, CSEl ENGINES I 
aviation accessories J 
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Engineers have always been able 
to design better engines than they 
could build. Each step upward in 
horsepower output of aircraft en- 
gines has generally been due to 
improvements in the strength or 
dependability of materials. 

Another big advance is now in 
sight ... for rings with previously 
unattainable properties are now 
available. American Hammered re- 
search has developed rings with 


double the tensile strength of any 
previously produced. With the 
patented PORUS-KROME*process, 
which has already worked a revolu- 
tion in improving wearing and anti- 
scuffing properties, these new 
rings move the impossible right 


within the engine designer's reach. 

American Hammered mai n tai n s 
the largest, finest and best equipped 
ring laboratory in the country, to 
solve ring problems. Koppers Com- 

Ring Division, Baltimore, Md. 
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The Navys Pet Hellcats 

use P ORUS ‘JEROME 



Navy pilots “give ribbons" 
to their Hellcats . . . blue 
ribbons for greater range, 
faster climb, higher ceilings and “sweet handling". 

Hellcat engines actually do wear ribbons . . . 
PORUS-KROME “ribbons” on the compression 
rings. PORUS-KROME, .005" thick, is molecular- 
ly bonded to the bearing surface of the rings. It 
reduces wear so much that Hellcats fly five times 
as many hours between engine overhauls. Rings 
processed with PORUS-KROME are supplied for 
Hellcats and other United Nations planes by 
Koppers Company, American Hammered Piston 
Ring Division (a Van der Horst licensee). 


PORUS-KROME . . . applied by a patented 
process discovered by Van der Horst ... is 
also being applied in volume to many types of 
cylinders, bushings, and other bearing sur- 
faces. Engine builders and users who know how 
PORUS-KROME is performing in war services 
arc including it in their postwar planning. 

May we discuss that subject with you? 


^PORUS-KROME is bard chromium applied by a 

Used on internal combustion engine cylinder bores, 
piston rings, or other bearing surfaces, it reduces wear, 
corrosion and scuffing, greatly multiplying engine life. 




VAN DER HORST CORPORATION OF AMERICA 2ES“K;SE 
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HIS ABILITY 


Qioe. Jken 

AIR TOOLS 


Every worker has the desire to 
produce. Give him the proper 
tools and he'll do it. 

Any portable power tool will 
increase the output of the opera- 
tor’s hands, but a lighter, smaller 
A 1R tool of comparable power will 
further increase his production. 

Ingersoll-Rand AIR tools are 
wanted by men on production 
lines. Here’s why 


LIGHT WEIGHT . . . Air tools are lighter in weight than other types of portable power tools, 
and are about one-hal] the size. This is an important factor in reducing operator fatigue. 


FLEXIBILITY. . . Air tools give maximum power immediately. Starting and stopping are practically 
instantaneous. This speeds up repetitive operations. Regulation oj power permits the use of 
the tools on many kinds of materials and on many types of operations. 

DURABILITY. . .Trouble-free service is assured by the sturdy construction of AIR tools. AIR 
motors cannot be damaged by overloading. 

POWER . . . Air tools have more power per pound, thereby enabling the operator to produce more 
work with less effort. 


SAFETY.. . Air tools are safe because they are easy to handle and are simple in design. Compressed 
air is the safest medium for the transmission of power for portable tools. 

Give the man on your production line every possible help! . . . GIVE HIM AIR TOOLS! 


y$£L Inger^oll-Rand 

V \ 11 BROADWAY, NEW YORK 4, N. Y. 


COMPRESSORS ■ TURBO BLOWERS ■ ROCK DRILLS • AIR TOOLS • CONDENSERS • DIESEL ENGINES • CENTRIFUGAL PUMPS 
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Oh How They HAVE To Get Up 
In The Morning 

Bombers never sleep late. No sir! It’s up at the crack of dawn . . . 
up for a crack at the enemy. And during the warming up period, 
ivhen bombers get their "shave and shower,” you hear the steady 
hum of the good old "putt-putts" . . . the Homelite Portable Gen- 
erators that pour out juice for charging batteries and testing elec- 
trical equipment on those giant fighting birds. 

And don’t forget this . . . ground crews, the men who groom the 
planes, demand top-notch performance and reliability. Failures 
drive them nuts. And the specifications handed down for the 
equipment they use are a challenge to manufacturers. 


Oh how they'll HAVE to 
get out at night 


Yet, here at Ifomelite, we’re making gasoline-engine-driven gen- 
erators that meet these needs ... so light-weight, they can be 
carried in the plane ... so compact, they can be moved anywhere 
at the base. Strong, durable generators that stand up under hard 
usage. Powerful ones, that generate plenty of current. Dependable 
Ifomelites, that operate in any climate. 


HOMELITE CORPORATION 



After the war, Homelites will be 
back on the old stand . . . making 
many new friends . . . by furnishing 
power for brilliant floodlights and 
' ctric tools, so necessary 
o speed work and increase 
safety on night construc- 
tion and emergency repairs. 
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iresent production of 
gasoline 
fuel enough 
Flying Fortresses 
to drop 

600 tons of bombs 

on Si every day 




PHILLIPS PETROLEUM COMPANY. BARTLESVILLE, OKLAHOMA 
A major supplier of 100 octane gasoline to the Army, Navy, and United Nations air forces 




IMPROVED INTERCOOLING 

BY 

AIRESEARCH 



LESS WEIGHT: 

In 1940, AiResearch de- 
signed and produced the 
first successful all-alumi- 
num intercooler. This de- 
sign cut weight from 92 
lbs. to 32 lbs. per inter- 
cooler on Boeing's Flying 
Fortress . . . made equal 
savingsfor other aircraft. 



LESS SPACE: AiResearch pioneered 
the development and use of flattened tubes. 
These provide compactness . . . greater 
adaptability to aircraft design. More heat 
dissipation surface within a given space. 




ICE PREVENTION: AiResearch Automatic Exit Flap 
Controls are now available for intercooler air ducts. This 
system cuts open-flap time . . . reduces cooling drag consider- 
ably . . . and protects against carburetor-icing! 


MORE RUGGED: AiResearch was first to use com- 
plete mechanical assembly. Made entirely of heat-treated, 
corrosion-resisting aluminum alloys, these intercoolers 
have proven their ability to stand up against terrific engine 
backfire. Such construction provides greater freedom from 
maintenance trouble . . . makes it easier and quicker to 
repair combat damage in the field. 


AN ALTITUDE-RAISING INTERCOOLER 


Engine performance in the high altitudes depends on the inter- 
cooler as well as the supercharger. By reducing the temper- 
ature of supercharged air, the intercooler increases the density 
of carburetor air intake . . . helps avoid detonation. 

By doing this job more efficiently, AiResearch Intercoolers 
today are helping the power plants of thousands of American 
warplanes deliver added useable power at critical altitudes. 




THE ANSWERS to air, pressure and 
temperature control problems— answers 
developed by AiResearch engineers for 
today’s aircraft may be of help to you 
Your inquiries are invited. 




The Berryloid Aircraft Finish on this famous 
fighter plane is just one of many important Berry 
Brothers’ aviation and industrial finishes which 
are helping to speed up allied victory. When 


the war’s over, many beautiful, new Berry Broth- 
ers’ finishes will be quickly available for peace- 
time products. Keep your paint file up to date. 
Let us add your name to our bulletin mailing list. 


BERRY BROTHERS , ,™. 


DETROIT 7, MICHIGAN • WALKERVILLE, ONTARIO 
BOSTON • JERSEY CITY • CINCINNATI • CHICAGO • ST. LOUIS • INGLEWOOD, CALIF. 
MONTREAL • WINNIPEG • TORONTO 


BERRYLOI 



AIRCRAFT FINISHES 
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How to Put Your Grinders “in the Pink” 



PUI E^FIASH g rinding wheels 

■K HONING AND SUPERFINISHING STONES B CUT-OFF WHEELS §08 INSERTED NUT C 

* ^ • «- A 

(© ” I,T * I ‘ 


Here’s what the new blue flash trademark 
on Bay State grinding wheels means — 

Fast. Only Bay State offers fractional 
grades — three degrees of hardness in a single 
grade. No more trouble due to a wheel being 
a trifle too hard or a trifle too soft. You can 
match the job requirements' exactly — to get 
FASTER production. 

Cool. Bay State’s own development in bond- 
ing — H9 vitrified (recommended for most 
surface and centerless grinding) — has extra 
strength, so less is needed to hold the abra- 
sive grains. Wheels can be more porous, 
COOLER-cutting. 

Bay State also offers a stronger guarantee 
of the same results every time. Fractional 
grading plus controlled porosity (8 degrees) 


permit very close duplication once a satisfac- 
tory wheel has been selected. 

Bay State leadership in quality has been 
mounting during the war. Its acknowledged 
reputation for the finest honing and super- 
finishing stones, has extended rapidly into all 
the lines represented in the drawings below. 
And Bay State engineering offers specialized 
services to help you determine the exact 
wheel for your needs. 

Make a test to determine if fractional grad- 
ing plus other Bay State advantages won’t 
give you better results. The first step is writing 
us for Bulletin A. 
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WHY YOU SHOULD SPECIFY ELECTRUHITE TUBIHG 


1. Uniform Diameter 

2. Uniform Wall Thickness 

3. Uniform Concentricity 

4. Uniform Strength (the 
weld is as strong as the wall) 

5. Uniform Ductility 

6. Uniform Weight 

7. Smooth, Scale-Free 

Surface 

8. Uniform Weldability 

9. Uniform Workability 
lO. Freedom from Hidden 

Defects 


REPUBLIC STEEL CORPORATION, STEEL AND 
TUBES DIVISION, IS THE ONLY PRODUCER OF 
ELECTRUNITE TUBING. 


Electric resistance welding, as 
employed in the manufacture of 
Republic ELECTRUNITE Tub- 
ing, is the only process which 
consistently produces tubing with 
ALL these features. 

Because of the advantages thus 
afforded— especially its safety and 
uniform workability — ELECTRU- 
NITE Tubing is being widely used 
in wartime aircraft production. 
It meets the standards of the U. S. 
Army Air Forces; the Bureau of 
Aeronautics, U. S. Navy; the Civil 
Aeronautics Administration; and 


the Aeronautical Material Specifi- 
cations (AMS) of the Society of 
Automotive Engineers. It is made 
in standard sizes in carbon, alloy 
and stainless steel. 

Would you like to know the com- 
plete story of ELECTRUNITE and 
how it can help you both in war- 
time and peacetime? Write us. 

REPUBLIC STEEL CORPORATION 

Steel and Tubes Division 

Sales Offices • Cleveland S, Ohio 

GENERAL OFFICES' * ( f • . CLEVELAND, OHIO 


ELECTRUNITE 

AIRCRAFT, MECHANICAL 
AND STAINLESS STEEL TUBING 
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North American uses 


v\ 


LUCITE 


Applications of 
Du Pont "Lucite" Methyl 
Methacrylate Sheets 
in the Mitchell B-25 


“ ss/s “Si s, b -r 



ties. If you’d like a free copy, wri^ 
business letterhead. We’ll be glad to reserve a 

ready. Address E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, Arlington, N. J., or 
580.1 So. Broadway, Los Angeles 3, Cal. In 
Canada: Canadian Industries, Ltd., Box 10, 
Montreal. 

DU PONT 

PLASTICS 


BETTER LIVING . . . THROUGH CHEMISTRY 
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as strong as its wings 

Every amphibious operation in this war has involved using 
the Wings of the Navy to clear the way. And whenever those 
wings were strong, the landings were faster with fewer casual* 
ties. In fact, the initial landings in Africa, Italy and the Pacific 
Islands would likely have failed without those wings. 

Here at ROMEC we are striving to do a thorough job building 
better pumps for those wings. That’s the best contribution 
to the war effort the ROMEC family can make. 

ROMEC PUMP COMPANY, ELYRIA, OHIO, U.S.A. 

AIRCRAFT PUMPS and ACCESSORIES 
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The essence of dependable air transportation 



Electronics is the essence of air transportation and 
the vacuum tube is the essence of electronics. Thus 
the vacuum tube ... its capabilities, its dependability 
and stamina are prime elements of any plan for post- 
war, international air transport. 

Open the diary of the progress of aviation and 
you'll find its pages filled with the contributions of 
electronics. Make a list of these contributions as they 
relate to the future of air transportation. Then you’ll 
see clearly, how vital is the role of the vacuum tube. 

Make another list this time of the names of the 
vacuum tubes used by the air 


vices today. Then you'll see clearly how important is 
the name "Eimac” to the post-war air. The essence of 
Eimac tubes is performance... which includes great 
stamina and uniform 

dependability. These are Get your copy of 
the factors which have ELECTRONIC TELESIS 
made Eimac tubes first 
choice of the leading 
electronic engineers 



. 

BAILING OUT FROM 8 MILES UP 


-WHAT IT TAKES TO MAKE A RECORD PARA- 
CHUTE JUMP FROM 40,200 FEET ALTITUDE 




GLOBE 


* CONDENSER AND 
T EXCHANGER 


STEEL TUBES CO., MilwcuiJzee.4 r , lO'U., f l4.S.A. 


Now that planes get up to 30,000 
and 40,000 feet, airmen face the pos- 
sibility of having to jump from alti- 
tudes as high as 8 miles up. Reaching 
the ground safely from the stratos- 
phere presents many special problems 
— one of the most important is breathing. 
To ascertain the effect of extreme altitude 
on the body, and to test emergency bail-out 
equipment, an officer of the U. S. Army 
Air forces' Aero Medical Laboratories at 
Wright Field, recently made the highest 
parachute jump ever performed in America 
— 40,200 feet from a Boeing Flying Fort- 
ress. The descent took 23 min. 51 sec. 
"I found out just exactly what I wanted,” he said. 
"Now, we can say to the men, 'Okay, if you do 
have to get out, you can do it.’” 

When flying in the "thin” air of high altitudes, 
aviators must be equipped with oxygen masks. 
Oxygen cylinders aboard the plane provide the 
source of supply, but if it becomes necessary to 
"bail out,” the flyer must carry 
oxygen with him. 

The officer carried this reserve 
supply of oxygen in two metal 
bottles or bail-out cylinders, 
under high pressure, each good 
for about 20 minutes’ supply. 

They are zippered into the 
thigh pockets in the outer 
flying suit. One bottle is 
connected by tube to an oral- 
nasal mask ; the other is fed into a tube only, 
to be put into the mouth if the mask should 
fail to function, or the oxygen in the mask 
bottle should be exhausted. Before jump- 
ing, or in the event the plane oxygen sup- 
ply is disrupted, the aviator turns a valve 
on the bail-out cylinder and breathes from 
this reserve supply of oxygen. 

Metal oxygen bottles or bail-out cylin- 
ders are manufactured from Globe 
Seamless Steel Tubing. These cylinders 
are subjected to exacting metallurgical 
and ballistic tests. Globe ability to pro- 
duce steel tubes of exacting character- 
istics is helping to make equipment 
of vital importance to our armed 
forces of the air. 
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He has the look about him 
of a family doctor— kind, thoughtful, 
earnest. And as he uses this master 
machinist's gauge, like a physician's 
cardiograph, checking the heartbeat 
of production, you feel that every 
fibre of his body is devoted to im- 
proving methods and creating de- 
vices so that men and machines can 
together build more and better equip- 
ment for our fighting forces. It has 


taken the skill of many to develop 
Solar’s specialized ability to handle 
stainless steel. You see, stainless steel 
in addition to being one of the finest 
of all metals for many purposes is 
also one of the most difficult to work 
with. But, thanks to the tireless effort 
of these craftsmen, Solar now pro- 
duces in vast quantities those quality 
products which previously could only 
be manufactured in limited numbers. 



AVIATION, April, 


107 



BENDIX PRODUCTS DIVISION OF BENDIX AVIATION CORPORATION » SOUTH BEND, INDIANA 


disposal ofGi 


overnment 


In the last four years, the Federal Government has 
spent over fifteen billion dollars on war plants — two- 
and-one-half times as much as was spent by private 
investors. 

Of this fifteen-billion-dollar government investment, 
about one-third has gone into facilities for the manu- 
facture of aircraft and for ship construction and repair; 
another third has gone into plants for production of 
combat ordnance; and the remaining third has gone into 
a variety of facilities for making synthetic rubber, metal 
products, machinery, and miscellaneous equipment. 

Most of these plants are in industries that are ex- 
panded far beyond peacetime requirements. Further- 
more, their convertibility to other civilian uses will, in 
many cases, be complicated by their specialized equip- 
ment and layout, by their tremendous size, and by their 
uneconomic location. At the moment, it looks as if 
roughly one-third of the government-owned plants and 
equipment can be converted fairly readily to peacetime 
operation, and will, therefore, be easily disposable to 
private enterprise. 

The discovery of unsuspected uses for war plants and 
equipment may well raise the disposable proportion to 
one-half or more. The government, at the end of the 
war, may own about one-eighth of the commercially- 
usable industrial capacity of the country. It will be by 
far the largest owner of machine tools; it will own enor- 
mous aluminum capacity, magnesium capacity, many 
miles of pipe lines, and more ships than the entire 
private shipping industry'. 

What the government does with its war plants will 
have a profound effect on the free enterprise system and 
on all workers, employers, investors, and consumers who 
have a part in that system. If this problem is handled 
badly, we may find ourselves enmeshed in a trend to- 
ward monopoly and government operation of industry. 
If the problem is handled well, we shall have taken a 
big step toward freedom of action in a competitive 
society, toward full opportunities for business enter- 
prise, toward well-paid productive jobs for workers, and 
toward a higher standard of living for us all. 

Recently, three important events have signalled en- 
couragement. They are the report of Senator George’s 
Committee, the Baruch report, and the report of Sena- 
tor Truman's Committee. These reports are noteworthy 
for their competent sizing up of a complex problem, 
for their recognition of the major responsibility of gov- 
ernment in making a successful transition to peace, for 
their insistence on wise policy and good administra- 
tion, and for their genuine concern that our productive 
powers be given full opportunity in a free private enter- 
prise system. These reports agree on basic principles 
and many specific lines of action. There are, however. 


War Plants and Equipment 

-☆ 


important areas of policy formation, organization, and 
procedure— especially in regard to plant disposal— which 
remain to be blue-printed. 

In formulating the policies and practices to be fol- 
lowed in dealing with government war plants, our 
major goal must, of course, be a high level of produc- 
tion and employment in private business after the war. 

Government operation in competition with private 
employers and privately-employed workers will not be 
desirable because it will make investment unattractive 
to private capital and will limit opportunities for private 
employment. On the other hand, sales to private buyers 
which result in increasing the concentration of industry 
will also be undesirable. We must use this opportunity 
to strengthen the competitive enterprise system and to 
move away from, not toward, the concentration of 
economic power in either public or private agencies. 

To accomplish these objectives, a program of action 
such as follows will be necessary: 

1. An adequate reconversion organization will be 
needed in the government, but its powers and respon- 
sibilities should carefully be defined by Congress. 
Fortunately, an able Administrator of Surplus War 
Property already has been appointed. It will be essen- 
tial for him to work in closest cooperation with Con- 
gress and with the Armed Forces and other executive 
agencies. The Office of War Mobilization, and ulti- 
mately the President, must be responsible for seeing 
that the Surplus War Property Administration is not 
sidetracked by the operating agencies and is not domi- 
nated by their sheer size. Funds must be supplied gen- 
erously to the Surplus War Property Administrator, so 
that he can set up an organization adequate to cope 
with this huge and complex job. Business, too, must 
be generous in loaning topflight executives for postwar 
government service. 

2. One of the first acts of the Surplus War Property 
Administration will have to be to assemble a complete 
inventory of government war plants and equipment, to 
make possible the planning and control of the disposal 
process, and to form the basis of catalogues of property 
available for sale. 

3. Cooperation between the executive and legislative 
branches of the government will be needed to develop 
at least tentative plans with respect to matters of public 
policy which are of special importance to a successful 
transition to peace. Among these matters are the size 
of the military establishment to be maintained in time 
of peace, the stand-by facilities and reserves of materiel 
necessary for our security in case of future war, and our 
policy regarding import and production of synthetic 
rubber and other critical and strategic materials. 

4. The Surplus War Property Administrator should 



obtain from the Armed Forces, acting under congres- 
sional directives, specification of those plants which are 
needed to supply our peacetime Army and Navy and to 
provide the essential reserve capacity in case of war. 

5. The Surplus War Property Administrator should 
select certain war plants as depots in which to store the 
huge surpluses of inventories and equipment which 
will have to be removed from private and government- 
owned factories in order to make possible their con- 
version to civilian use. 

6. Those plants which are not desired by the Army 
or the Navy, which are not needed for storage, and which 
clearly will be unsuitable for peacetime utilization should 
be scheduled for dismantling and disposal piecemeal. 

7. The two or three billion dollars’ worth of govern- 
ment facilities intermingled with private plant should 
receive attention with a view to early sale, temporary 
continuance or use under lease, or early removal. 

8. The various plants and pieces of equipment avail- 
able for sale to private business should be classified 
conveniently, catalogued, and advertised to prospective 
buyers or lessors. Before the Surplus War Property Ad- 
ministrator offers, for private sale, plants and equipment 
not desired by the Army or the Navy, he should ascer- 
tain whether the plants or equipment are desired by 
other branches of the government or by public corpo- 
rations such as the T.V.A. 

9. Whenever property can be sold at prices approx- 
imating depreciated reproduction cost, that will be by 
far the best solution. Generous time-payment terms 
should be offered. In many cases the government may 
be unable to sell the property for reproduction cost less 
depreciation, for the simple reason that no one would 
think of reproducing it. The property may already be 
partly obsolete or, because of its size, location, or other 
characteristics, may only be moderately well suited for 
commercial use. This should not prevent the govern- 
ment from selling it, provided a price which fairly re- 
presents the worth of the property can be obtained. The 
best test of that worth is the price produced by active 
bidding under favorable market conditions. 

10. When property cannot be sold at a fair price, 
temporary leases with options to buy should be em- 
ployed to get the facilities into productive use. This 
should not, however, be done on terms which would 
cause unfair competition or create clearly excessive 
capacity in an industry. And the lease must be tem- 
porary; it must not be the means to prolong govern- 
ment control or ownership. 

11. The government should offer the strongest pos- 
sible resistance to local groups or industry groups seek- 
ing subsidies for continued operation of war properties. 
Subsidies will burden the Treasury and lead to ineffi- 
cient use of resources. They will be justified only to 
maintain facilities needed for national security. 

12. The plants and equipment offered for sale and 
lease should include sufficient quantities in small enough 
lots to satisfy the demands from small business. The war 


has tended to concentrate production in larger plants. 
After the war, we should seek a wider distribution of 
the government war facilities. 

13. Insofar as possible, war buildings and equipment 
should be offered for sale in units which can be pur- 
chased by businesses in peacetime industries. Many of 
these industries have had to get along during the war 
without adequate replacement and expansion, and will 
be ready to buy if they are able to get what they want 
from the government. This is a particularly desirable 
market for surplus government property since these 
industries are, for the most part, not faced with the 
problems of excess capacity. 

14. Property, such as machinery and other movable 
equipment, which is in excess of our domestic require- 
ments or is more urgently needed by other countries, 
should be exported. We shall need, and can take, large 
supplies of raw materials in return. 

15. Property which is not needed by the Armed 
Forces, which cannot be sold or leased on terms which 
would be fair to competing plants, which cannot be 
dismantled and distributed piecemeal, and which can- 
not be sold abroad, should be scrapped as soon as its 
non-disposability is apparent. The disposal of war plants 
should be completed within three to five years. 

16. All negotiations for sale or disposal should be 
matters of open public record. As Mr. Baruch has said, 
the process must be conducted in a goldfish bowl. This 
is as much for the protection of business as for the 
protection of the government. 

These courses of action do not include everything 
that must be done, but they do indicate the general 
lines along which our surplus war plant disposal must 
proceed if it is to avoid precipitating needless transition 
unemployment. 

The gravest danger of all will be red tape, intergov- 
ernmental conflict, and inadequate administration. It 
would be a great misfortune for the executive and 
legislative branches to quarrel over details of organiza- 
tion when they agree on the basic principles to be 
followed in handling the problem. Obviously, the Sur- 
plus War Property Administration must cooperate with 
Congress and look to it for policy guidance. Just as 
obviously, the disposal problem will involve great diffi- 
culties of administration which must not be complicated 
by congressional interference. We shall need the best 
we can get in careful policy making, detailed planning, 
good organization, and courageous action. This is a 
matter of vital importance to every' American. Tire 
stakes are too high to tolerate poor administration or 
petty politics. 



President, McGraw-Hill Publishing Company, Inc. 


EDITORIAL 


For Low Priced Security— 

A POWERFUL POSTWAR AIR FORCE 


D avid’s destruction of Goliath, the rout of the Midian- 
ites by Gideon’s hundred trumpeters and pitcher bear- 
ers. and the United Nations' now-recognized victory in this 
war all belong in the same historical category. In each case 
such victors — hopelessly outclassed — win chiefly by having 
the Lord on their side. 

Whether you credit our success to the Lord, our allies, 
our design and production genius, or our strategists, one 
thing is certain. We entered this conflict in such a hope- 
lessly weakened military condition that our coming victory 
must be classed as nothing short of a miracle. It is a 
miracle to which we, because of our prewar blindness, 
are not particularly entitled. It is the kind of a miracle 
that is unlikely to favor us again. 

Except for the few of us who have received those ago- 
nizing telegrams from the Adjutant General (and many of 
them have come to the men who build our planes) we 
have not yet suffered greatly from this war. Too many of 
us are being complacent before the war is won. And so 
highly do we prize our peace that by V-day we will be 
over-anxious to forgive and to forget our enemies. 

American forgiveness is a beautiful trait, but in the past 
it has carried us right up to the jaws of defeat. In the flush 
of recent victories most of us forget how close we came to 
an inglorious downfall. We also have forgotten what hap- 
pened to the proud French nation, whose fate might easily 
have been ours if aircraft range had been a little longer when 
the war began. We are paying dearly now in blood and cash 
for the neglect of our security. 

If there is an iota of sincerity in our proclaimed desire 
to make America secure for future generations we must act 
now, while there is still a national will to fight, to insure the 
permanent security of this nation. We must so plan the 
future that we will never again be caught asleep. 


E lsewhere in this issue is a competent analysis of the 
probable trends of postwar military expenditure based 
on our national experience before and after three other wars. 
By ingenious statistical application, the authors reach a 
highly plausible prediction of the probable magnitude of the 
military market for aircraft after victory. It does no dis- 
credit to this brilliant work to say that its most optimistic 
military-craft estimates (as well as those of other surveys) 
and not nearly large enough. We must raise our sights, dis- 
card the pattern set by former wars and lay the groundwork 
for a several-fold increase over the maximums set forth in 

Lest our strategists be timid in the presence of their tax- 
payers, we will set the basic essentials for peacetime air 
strength and prophesy that a future generation will thank 
us for it: 



3. An annual replacement of 25,000 new and improved 
combat planes. 

4. Sufficient funds to provide for vigorous tactical develop- 
ment of the military and naval air forces. 

5. Sufficient funds for continuous and adequate basic research 

new types of military aircraft, armament, and accessory equip- 

This should constitute the broad outline of America’s 
peacetime air force. 


T he cost and breakdown of aircraft types can be 
determined easily by scaling up the figures in the 
article on page 116. But the cost in money is unimportant 
compared with the costs in lives that our security will save. 
Not only is it low at any price, compared with the cost of 
things too little and too late, but it will be only a small per- 
centage of the expanded national income which it will bol- 
ster. Undoubtedly efforts will be made to maintain our 
national income at present levels after the war. There is 
also much talk about increasing it far beyond the present 
high of $140 billions. 

But even if we went back to prewar levels, the percentage 
cost of the proposed air force would be lower than that of 
any major European nation before the war. It would be far 
lower than cost to an individual of most of his customary 
insurance. Annually it would amount to the bill for a few 
mass raids on Berlin. 

It is far better to keep people building aircraft and the 
other elements of national security than it is to have them 
leaning on their shovels. 

The preservation of a reasonable aircraft industry is sec- 
ondary, but it is a very necessary step toward the real objec- 
tive of this program, which is in simple terms an air force 
so strong that none will question its effectiveness. But we 
cannot expect to preserve our aviation industry by export 
business as we did before this war, unless we are willing to 
envision another international armament race like the one 
that supported it in those lean years. If we want an aircraft 
industry eternally alert, we must keep it strong and inde- 
pendent of support from export business alone. 

This program is not the responsibility of the aircraft 
industry. It is the profound duty of the people of the United 
States, their representatives in the Congress, our statesmen 
and our strategists, and its importance must be impressed 
upon all Americans before the victory narcotic softens us 
again. By pursuing it with energy we can preserve for many 
future generations the way of life that we so nearly lost. 


Editor 
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GLOBAL AIR TRANSPORT 
AND THE FLYING BOAT S ROLE 
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commercial passenger Hying boat version of the Mars (Martin Model 170-21 ). 


ships have traveled for three hundred 
years, and which the air traffic of this 
war is now following. Air communica- 
tions between the United Nations in this 
war are between industrial and dense 
population areas, just as they will be 
after the war. My estimated location 
of the global air circuits is given on 
the accompanying map (Fig. 1). 

Except for the Central-European area, 
the world’s population for the most part 
lives in the temperate zone in a belt 
around the world between 45 deg. north 
latitude and 20 deg. south. The majority 
of the world’s commerce moves east and 
west through this area, hence it is here 
that lies the future global air traffic. 
This is entirely contrary to the popular 
conception of polar flying. 

In this area will be found, at regular 
long-range distances, dense concentra- 
tions of population interested in commer- 
cial air transportation. Connecting these 
regions will be our global airlines, with 
the local national feeder systems handling 
traffic to and from the global airports. 

Ice and snow and freezing conditions 
are important considerations in laying 
out any air transport operation. Until re- 
cently, flying boats have been immobilized 
for varying periods by surface ice in 
their terminal waters. Methods of sweep- 
ing surface ice out of the terminal waters 
arc being worked on and may be per- 


fected. But the icing line, shown in Fig. 
1. is above the indicated global airlines 
at all points. Only a few major cities’are 
in the ice area, thanks to the ocean cur- 
rents. Chicago is the only one in this 
country, with New York on the margin. 
With Baltimore as an alternate terminus, 
inclusion of the industrial, financial, and 
political area of the United States and 
the New York metropolitan region is as- 
sured. Nevertheless, I would place one 
leg of the main trunk of the world circle 
route through New Orleans, to connect 
with Central American feeder lines. 

The global airlines should fly across 
the United States and discharge and load 
their global traffic at the West Coast, 
Gulf Coast, or East Coast terminals. 
The United States domestic airways be- 
come the feeder system to the global air- 

Vcry few large cities in the world do 
not have ample water area for the oper- 
ation of flying boats. Likewise, there 
are few land areas that do not have enough 
bodies of water to make the passage of 
flying boats practicable. Most authori- 
ties agree that boats, especially the four- 
engine types, may be flown safely on any 
of the United States and Canadian trans- 
continental routes. The Navy has flown 
boats across this country without difficulty 
or hazard, there being ample water ior 
landing at convenient intervals. This is 


true of most continental areas. The 
map of Russia, for example, shows nu- 
merous lakes which offer ample landing 
facilities. 

I realize that latitudinal international 
operations may, in a manner unforesee- 
able, split into two or more channels at 
several places. But in my opinion the 
main flow of traffic will be as indicated. 
This global artery will have many national 
service branches, north and south, and 
some parts of the "feeder" system may 
be indistinguishable from the trunk, as 
here in the United States’ domestic air 

There is no question that the polar route 
is the shortest way to many places in 
Europe and Asia. I contend only that 
business will be found along the long 
way around. It is true that airline opera- 

Alaska and the Aleutians are very suc- 
cessful, despite weather conditions. It is 
also true that the shortest route from 
Seattle to Japan and China hugs the 
coast of Canada, Alaska, the Aleutians, 
and Kamchatka. But the life-sustaining 
business will be found on the longer 
route through Hawaii, the Mandated 
Islands, the rich Netherlands Indies, and 
the Philippines to China and Japan. 

Now, turning to the merits of airplane 
types for postwar long-range operations, 
I visualize two types of global aircraft. 
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A THREE-WAY "FIX" 
ON AIRCRAFT MARKETS 


By E. H. CARGEN, Jr., Sales Research Engineer, 

and L. J. STOSIK, Market Analyst, Wright Aeronautical Corp. 

As Told to 

JOHN FOSTER, JR.. 

Associate Editor, "Aviation" 


Out of the confusion of widely divergent forecasts comes a new 
method for piercing the fog of the future by which minimum, middle, 
and maximum estimates can be established and conditions govern- 
ing them identified in advance. 



Fig. 1. Curves o f total military expenditures expressed as percentage of peak expenditures . 
( War of 1812. Civil War and World War I). 


S o cheat is the current volume of 
forecasts on our future aircraft mar- 
kets that one can be found to fit any 
mood or desire. It has got to the point 
where "you pays your money and you 
takes your cherce” — from the most con- 
servative to those reaching astronomic 
figures. 

But this very volume has created a prob- 
lem: Which type of forecast is the most 
reliable? The only solution, it appeared, 
was to make a completely independent 
study. In so doing we have reached what 
we believe to be a new method of trying 
to pierce the fog of the future, a method 
by which minimum, middle, and maximum 
estimates can be made — literally a three- 
way “fix”. What is more important, these 
estimates can be refined as additional or 
better data becomes available. 

In analyzing the problem of military 
aircraft markets it was soon apparent that 
the only material available was a group 
of estimates based on postwar military air 
force requirements. Once these estimates 
had been plotted, it could be said that air- 
craft production for a given year would 
vary between the air force requirements 
and a good round zero, depending on pub- 
lic opinion. Congressional action, and 
several imponderables, not the least of 
which is a yet-unpredictable war surplus. 

In attempting to pierce this future fog, 
particularly to try and clarify the air be- 
tween the component estimate curve and 
zero, we turned to statistical projection, 
despite warnings that use of past rela- 
tionships was dangerous — especially with 
regard to a “war baby" industry such as 
aviation. 

In making this statistical projection for 
the military market, the first step was to 
plot military expenditures, expressed as 
a percentage of the peak year’s outlay 
Available were data for three major war 
periods: The War of 1S12, the Civil War. 
and World War I— all conflicts which 
materially disrupted United States econ- 

As shown in Fig. 1, there is a remark- 
able consistency in the ratios of spending 
in both the Civil War and World War 1 
periods. The War of 1812 shows a more 
gradual transition to peacetime levels, a 
transition which history tells us arose 
front uncertainty as to the course of the 
Napoleonic wars, which diverted Eng- 
land’s attention from the U. S. In addi- 
to the general similarity of the actual war 
periods, there is a close correlation be- 
tween prewar and postwar expenditure.- 
ior each of the conflicts. It is this correla- 
tion that provides a key for projecting 
ahead from World War II. 

As Table I shows, military expenditures 
m each case leveled out — from two to 
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(B) Postwar ' Annual 
Expenditure.. . 
V+4 on (10 yr. 
average starting 


( Millions of Dollars) 


State of Finances, dated 6/30/42 ^ 


Military Expenditures During Cut-back 
^ Number of^'imes Oreater^Than ^ 




three years after each war — at from 2.1 
to 2.2 times the prewar level. In other 
words, it cost just about twice as much to 
maintain the skeleton between-wars mili- 
tary forces after each war. There is 
nothing mystic about that 2.1 multiplying 
factor, except that it has been constnat 
following three major wars. If we had 
the experience of, say, ten wars to verify 
the figure, it might be accepted as statisti- 
cally proved. But, lacking this proof, 
careful judgment must be used in weighing 
the results of its use. 

Turning to the years between war's end 
and the leveling-out period — frequently 
called the "cut-back period" — and using 
the same ten-year prewar average as a 


Fig. 2. Projected level of 






base, we get the multiplying factors shown 
in Table II, although not an absolute 
numerical correlation. . For the purposes 
of this study, the post-World War I mul- 
tiplying factors have been selected as the 
most likely, given a peace based upon un- 
conditional surrender. (Others types of 
peace will be considered later.) 

Applying these multiplying factors, then, 
gives the projected shape of total mili- 
tary expenditures following the present 
war, as shown in Fig. 2. Note that start- 
ing some three years after Japan is 


finally whipped, an annual expenditure of 
approximately $3,400,000,000 is indicated. 
It is felt that this figure meets the re- 
quirements oi a minimum estimate since 
it is based on experience of three major 
wars after which skeleton forces were 
maintained. Too, it seems obvious that in 
terms of today’s costs of war, actual mili- 
tary expenditures could be higher, but 
hardly lower, than this figure. Therefore, 
the projection passes the test of judgment. 

Having established a conservative esti- 
mate of total military expenditures for 
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Hope for the Aircraft Investor 



.VIATION, 



fie|j©Ye qci nq on- \t& own . , 



EvEN before going on its own, the Timken 
Bearing Equipped C -46 Curtiss Commando Transport 
is carried down the assembly line by a production 
cradle mounted on Timken Bearing Equipped casters. 

Timken Bearings in shop truck wheels have been 
saving time and cost in factories of all kinds for 
many years. Now, in this new form, they’re helping 
to keep vital airplane production on the go! The 
Timken Roller Bearing Company, Canton 6, Ohio. 

TIMKEN 

tapped Toller 'bearings 


EXPERIMENTAL DETERMINATION 
OF HULL DISPLACEMENT * 



Results of this simple and direct experimental procedure are tre- 
mendous savings in time and marked improvement in accuracy 
over the classical method for determining displacement and trim 
of marine hulls. 






mcnts, will require a solution for the 
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Fig. 1. Typical displacement model arrangement 
illustrating method of compartment flooding. 


solution, this problem can be solved. 
! rapidly through the use of a simple and 
'direct experimental procedure. With 
reasonable care, the accuracy of the ex- 
perimental method is better than with 
classical computations, and there exists 
much less risk of errors. 

Principle of fhe Displacement Model 
If a block, measuring 1 ft. on an edge 


and weighing 32 lb., floats in sea water 
(density 64 lbs. per cu. ft.) it will be 
..exactly SO percent submerged. If it is 
assumed that the block floats upright, 
the draft will be 6 in. If the linear di- 
mensions are all divided by 2 we will 
have a 14-scale model of the original 
block measuring 6 in. on an edge. The 
volume of the small block will be 216 
cu. in., or % cu. ft., and if the blocks 


arc of the same material, the small block 
will weigh i as much as the original 
block, or 4 lb. 

Since 4 lb. of sea water has a volume of 
108 cu. in., the }4-scale block will also 
float SO percent submerged, with a draft 
of 3 in., which is J4 of the draft of the 
original block. From this analysis it 
is apparent that the draft of a geo- 
metric scale model will vary di- 
rectly with the linear scale, provided the 
weight is reduced by the linear scale 
cubed and the density of the liquid re- 
mains the same. 

As the linear dimensions of the basic 
form have all been reduced by a con- 
stant factor (the scale), it follows that 
the basic and derived forms will be con- 
gruent; i.e., the distribution of volume 
and mass will be the same in each case. 
Therefore, the moment of the mass and 
buoyancy will be proportional, and both 
the basic and derived form will assume 
the same attitude. Through the use of 
this principle it is possible to construct 
a geometrically similar scale model of 
the full scale hull and, by proper loading 
and balancing, the draft and trim can be 
obtained directly while the model is 
floating on water. Such a model is 
called a "displacement model.” 

Model Characteristics 

A displacement model is a scale re- 
production of the hull of the airplane 
for which the displacement characteris- 
tics are required. For convenience in 
handling and testing, the scale is selected 
to give a model length of approximately 
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6 ft. A model of this size will give a 
degree of accuracy as good or better 
titan the computed method. Also for 
case in handling, and to keep the friction 
factors to a minimum, the equipment is 
made as light as possible. As a rule, 
pattern pine is the ideal material for the 
hull, due to light weight and ease of 
working. 

Since flooding a compartment merely 
means the loss of that compartment’s 
buoyancy, the model is constructed so 
that any watertight compartment, or com- 
bination of compartments, may be re- 
moved from the model as desired to simu- 
late the flooded conditions. This is accom- 
plished by cutting the hull transversely 
at each watertight bulkhead location. The 
segments are then attached independently 
to a dural channel strongback, with wing 
nuts and studs, which maintains the 
rigidity and relative locations of the com- 
partments. 

A typical displacement model is illus- 
trated and diagrammed in Figs. 1 and 2. 
In Fig. 1, the third compartment has 
been removed, representing flooding in 
that region. After cutting the solid hull 
at the bulkhead locations, the segments 
should be routed out to a wall thickness 
of 1 in. to further reduce the weight. 

For the draft of the model to be pro- 
portional to the full scale airplane, it has 
been pointed out that the gross weight of 
the model must be proportional to the 
scale cubed. Because the model, strong- 
back, and balancing equipment will in- 
variably weigh more than the scale gross 
weight of the airplane it is necessary 
to provide some form of counter weight- 
ing to obtain the desired loading on the 

This counter-weight system (illustrated 
in Figs. 2 and 3) consists of a parallel 
flexible cable system supporting the model 
at the center of gravity and passing over 
ball bearing pulleys to a counter-weight 
pan. This arrangement not only pro- 
vides accurate control over the water- 
borne weight but also serves to position 
the model in the trimming tank and, 
due to the parallel support, prevents the 
model from yawing and rolling. Since 
the model hangs freely as a plumb, the 
support cables will always be vertical, 
providing a convenient reference for 
measuring trim or angle of pitch. 

In order that the trim angle may be 
determined, the model is allowed to pitch 
freely about the ccnter-of-gravity on a 
ball bearing pivot. So that an entire 
range of center of gravity positions may 
be investigated, accurately drilled plates 
are bolted to the strongback so that the 
ccnter-of-gravity pivot may be moved fore 
and aft. Usually four ccnter-of-gravity or 
pivot locations, covering the entire range 
of probable loadings, is sufiicient to plot 
curves of trim vs. center of gravity'. 

The vertical position of the pivots is 
made to correspond to the average ver- 
tical center of gravity location of the 
airplane. A protractor is attached to 
the counter-weight support, and the trim 
angle is read directly by a pointer 
attached to the strongback. The pointer 
is made of ductile wire so that zero 
settings can be made rapidly by bend- 


ing the pointer while the model is leveled 

machined reference flat spot is provided 
on the strongback to which all angles arc 
referred. This reference level is usually 
parallel to the deckline or the forebody 

After the model has been leveled and 
the pointer set to zero it is not necessary 
to change the setting until the center of 

moved. 

The draft of the model is measured 
directly by attaching a vertical scale to 
the strongback at the position of the 

is graduated in inches of draft, full scale, 
and the zero is in a horizontal plane 
with the lowest point of the step at the 
keel. This scale is clearly shown in 

Fig. 1. 


With a little experimentation, a light 
can be so placed that a well-defined 
meniscus is produced by the water on 
the scale. To obtain a straight meniscus 
which is at the true free water surface, 
the draft scale should be well greased 
with a film of vaseline. A more satis- 
factory method, if available, is to dissolve 
in the water one of the commercially 
available wetting agents, such as Aersol, 
Braunsol, or Maccanol. These sub- 
stances reduce the surface tension and 
not only allow an accurate meniscus to 
form but prevent any water from adhere- 
ing to the model. 

Before lowering the model into the 
trimming basin it must be statically bal- 
anced about the center of gravity, which 
is attained only when both the horizontal 
and vertical centers of gravity of the 
model coincide with the pivot. Due to 


Fig. 4. Displacement model floating in trimming basin with one compartment flooded. 
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Key Considerations 
In Pressurized -Cabin Design 

By DAVID B. THURSTON 

Experimental Design Engineer, Grumman Aircraft Carp. 


Initially comparing the spherical vs. the cylindrical and the integral 
vs. the separate unit, this leading engineer proceeds to range the 
factors of double windows, frost preventives, insulation, pressuriz- 
ing equipment, relief valves, compressors, and the various methods 
of design calculation. 


W ITH PRESENT DESIGN TRENDS 

pointing to substratosphere op- 
eration of cargo aircraft for 
long-haul economy, as well as to high 
altitude fighters and bombers, pres- 
surized-cabin studies and actual experi- 
mental models are becoming increasingly 
frequent. 

It is the purpose of this article to out- 
line some detail features present in any 
pressurized aircraft design. Naturally, 
there arc other solutions to some of the 
problems than those outlined here, but 
the methods discussed have proved suc- 
cessful in existing designs. 

Structural Design 

The ideal pressure unit, as considered 
from a purely structural standpoint, 
would be a thin-walled sphere (Fig. 1). 
For such a structure, the fiber stress 1 



1 Seely. F. 11.. Resistance of Materials, p. 
.,1m Wiley & Sons. Inc.. New York, 1935 


/, = tensile stress, psi., in shell wall. 

P = internal pressure, psi. (differ- 
ential between absolute and 
atmospheric). 

0 = inside diameter (in inches) of 

sphere (the same as the o.d. for 
all practical considerations when 
the D/l ratio is large). 

1 = shell thickness, inches. 

However, a spherical shape does not 

permit carrying a number of passengers 
(or live cargo) within a reasonable 
frontal diameter judged practical from an 
aircraft design viewpoint, As a result, 
spherical pressure units will usually be 
limited to laboratory test work. For 
capacity reasons, therefore, pressurized 
cabins will probably have a cylindrical 
shape with the longitudinal axis paral- 
leling that of the iuselage (Fig. 2). To 
give a reasonably low fiber stress value, 
the ends of this cylindrical passenger 
container should be hemispherical or 
elliptical in surface contour. 

For a cylindrical pressure section with 
hemispherical ends, the maximum skin 
stress (exclusive of localized stress con- 
centrations around cut-outs) will occur 2 



as the cylindrical longitudinal stress 

. _ PD 
/' a t 

This stress occurs in the skin along a 
plane normal to the axis of the cylinder. 
For a reasonable structure, a skin thick- 
ness, t, of .025 to .040 should be adequate ; 
the thickness depending upon the pres- 
sure differential desired, area of unsup- 
ported sections, exposure to slipstream, 
etc. Under pressure load a small amount 
of skin bellowing between structural 
members is to lie expected. However, 
this “breathing" condition has been found 
to have little, if any, effect upon aircraft 
performance. 

Detail Design 

In general, there are two distinct types 
of pressurized cells which may be used 
—that type built integral with and form- 
ing part of the aircraft structure, and that 
which is built as a unit separate from the 
aircraft structure. The latter construc- 
tion requires pick-up fittings on the cell 
and mating attachment points on the fuse- 

For a large transport cabin, the pres- 
sure cell built integral with the structure 
would probably be lighter. This type of 
pressurized cabin could be constructed 
as a subassembly item, being permanently 
attached to the rest of the aircraft struc- 
ture at final assembly. 

The removable pressurized cabin should 
prove most suitable for military use under 
conditions where the crew is small anil 
the men are not engaged in operation of 
directly controlled guns. In event this 
type of pressure cell becomes damaged, 
it may be unbolted from the airframe 
attachment fittings, the controls and in- 
strument lines disconnected, and the en- 
tire cell removed for repairs as a quick- 
change unit. This will also, of course, 
permit ;i new or repaired pressure cabin 
to be immediately installed in place of 
the damaged unit. This same quick- 
change advantage would also apply to the 
removable cabin unit if used for small 
commercial aircraft. From a mainte- 
nance standpoint, probably the most deli- 
cate part of a high speed, substratosphere, 
eight-to-lcn-passenger commercial air- 
plane would be the pressure cabin unit, 
it, therefore, becomes an advantage in 
keeping the ratio— 

(time on ground) 
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as high as possible, to have this unit 
quickly replaceable. 

Of course, for either type of pressurized 
cabin all openings must be sealed (to a 
reasonable degree) to prevent air leak- 
rounding atmosphere. This will require 
the use of gland seals on all primary 
control outlets, unless hydraulic or elec- 
tric controls are used. There are many 
units on the commercial market today 
that will satisfactorily pressure-seal such 
items as electrical wiring, tab control 
tubes, hydraulic lines, control cables, etc., 
at points wdiere they pass through pres- 
sure bulkheads or walls. 

To reduce heat losses, double windows 
separated by a dead air space are desir- 
able. The window installation should be 
so designed that the inner pane resists 
the entire cabin pressure differential, thus 
preserving the pressure seal in the event 
that the outer pane becomes damaged by 
(lying objects, stones, broken ice accre- 

Unfortuuately, the double pane-dead 
air space combination is rather prone to 
frosting, unless suitable preventive meas- 
ures are taken. If the inner window is 
sealed with the pressure cabin structure, 
it is not possible to pass heated air be- 
tween the glass panes unless reverse flow 
traps are provided. However, a deli- 
quescent unit may be installed with an 
opening leading from the unit to the dead 
air space between the windows. 

However, if a deliquescent agent is 
used to prevent frosting, provision should 
be made for frequent and ready replace- 
ment of the unit. Of course, the deli- 
quescent material should have an air 
tight seal, except for the opening to the 
windows. This method of frost pre- 
vention has been used successfully, with 


a substantial weight saving over the sys- 
tem employing a flow of heated air be- 
tween window surfaces. Also, since the 
deliquescent-unit method requires a dead 
air space, it permits a better insulating 
seal than does the heated air method. 

The exposed surface area of a cabin has 
an extreme heat transfer, unless some in- 
sulating material is provided. The re- 
quired insulation may also serve as a 
cabin silencing material, one material 
thereby doing double duty with attendant 
weight saving. Because of the relatively 
large heat loss through a glass scaled 
opening, it does not seem worth while, 
from a weight-heat transfer standpoint, 
to use a skin insulator much heavier than 
.50-ill. Kapok, or similar material (heat 
transfer coefficient, K, for 4-in. Kapok 
with .025 dural = .41). 

For a pressure cell of which window 
openings (3/16-in. thick Lucite) consti- 
tuted 20 percent of the exposed surface, 
it was calculated that 87 percent of the 
total heat transfer loss occurred through 


cell at removable type. 


the glass. Incidentally, this cell was skin- 
ned with .025 Alclad, and insulated with 
.50-in. Kapok. 

Since the commercial design specifi- 
cations (CAR-04) require a number of 
emergency exits in proportion to the pas- 
senger capacity, such provision must be 
incorporated in the basic design of the 
pressurized cabin structure. The only 
difference between emergency exits for 
existing conventional designs and those 
for pressurized cabin use is that an air 
tight seal is required in the latter case. 
For military or small commercial designs, 
it might be desirable to have these exits 
partially open to a fixed position for low 
altitude operation during periods, or in 
regions, of high surface temperature. 
Such a feature would tend to relieve 
high cabin temperatures likely to be ex- 
perienced under these flight conditions. 

During the flight test period, it is 
advisable to have an emergency oxygen 
supply available ill event of compressor 
failure. Since cabin puncture is probable 


PRESSURE & VACUUM 
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through combat operation (seriously re- 
ducing the crew's supply of oxygen avail- 
able from the compressor), an emergency 
oxygen supply should be provided as 
standard equipment for all military types. 

Pressurizing Equipment 

To select the proper compressor unit, 
it is necessary to know the passenger 
capacity of the aircraft cabin. An air 
flow of 25 cu.ft. per min. per person is 
desirable (at the altitude of the cabin), 
but a flow one-half this value has been 
used successfully. 

The compressor unit may be driven 
from the accessory section of the air- 
craft engine or by an electric motor. 
Driving of the compressor from the ac- 
cessory section uses 2 percent to 3 per- 


cent of the engine blip., while the electric 
motor drive necessitates a high capacity 
generator installation. The installation 
requirements will generally dictate the 
type of compressor drive to use. The 
electric motor with rheostat control 
allows an infinite series of compressor 
operating speeds (and pressures, there- 
fore), while the engine accessory drive 
coupled with a hydro-dutch permits a 
similar operating range. The electric 
motor is a high-speed type (30,000 rpm.) 
which is non-sparking at altitude opera- 

The rheostat and the hydro-clutch com- 
pressor controls arc regulated by either 
a piezometer ring or a venturi located in 
the delivery duct between the compressor 
outlet and the cabin air inlet. The exact 


location for these regulator controls will 
depend to a large degree upon the duct 
installation. For reasons to be explained 
in detail later, most pressurizing systems 
will require an aftercooler, also located 
in the air duct between the compressor 
and the cabin. This aftercooler is neces- 
sary to lower the temperature of the air 
delivered by the compressor at high alti- 
tudes, since the higher compression ratios 
tend to raise the delivered air tempera- 

It is probably best to install the venturi 
or piezometer upstream from the after- 
cooler unit. i.e. the regulator venturi 
should be nearer the compressor than is 
the aftercooler. Fig. 3 illustrates a sche- 
matic arrangement for an electric motor 
driven compressor installation having the 
venturi located upstream from the after- 
cooler. Inasmuch as turbulent flow will 
occur for quite a few duct diameters 
downstream from the aftercooler, poor 
compressor regulation is likely to result 
from a piezometer or venturi installed in 
this region. 

The bad feature of locating the com- 
pressor regulator before the aftercooler 
is that the air flow measured is not at 
cabin temperature (as would be the case 
if the flow were measured after passing 
through the aftercooler unit). However, 
this temperature difference has been 
found to have little effect on flow control 
regulation, while the turbulence lias much. 

Should the supercharger fail, it might 
be possible to descend to low altitudes 
without incident provided there were no 
cabin pressure loss. For this reason, a 
flapper valve should be installed in the 
delivery duct at the cabin air entrance 
point, the valve being used to prevent 
flow out through the duct in case of 
compressor failure. Since the cabin will 

be kept at about 70 deg. F., it is desirable 
that the valve be installed in the delivery 
d#ct at a point within the cabin limits 
(Fig. 3). This feature should help pre- 
vent icing at the valve opening, insuring 
valve closure if an emergency arises. It 
is important that the flapper valve does 
not flutter or cause too large a pressure 
drop under any operating conditions. 

The cabin section of the delivery duct 
should disperse air evenly to all passeng- 
ers without causing drafts. If the air 
blasts against the cabin floor or sides, an 
excessive heat loss will result, requiring 
either oversize heaters or else resulting 
in a cold cabin and passenger discomfort. 
The cabin ducts should be of simple de- 
sign to permit ease of fabrication. Some 
possible duct cross sections, excellent for 
spot welding, are shown in Fig. 4. The 
flanged air outlets could be stamped into 
the flat sheet before it is formed to the 
desired cross section. To maintain a 
minimum pressure drop, the cabin ducts 
should expand at about a 7 deg. included 
angle, and the highest duct efficiency 
should occur at the maximum flow con- 
dition. If possible, an opening should be 
provided to blow warm air over the 
pressure regulator valve. This will 
eliminate possible icing at the valve out- 
let. 

The cabin pressure regulator valve 
ranks next to the compressor unit in im- 
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Fig. 6. Section through double window. 


portance. It is this valve that controls 
the air flow and pressure within the cabin 
itself. The valve, after adjustment for 
the desired cabin altitude and pressure 
differential, operates automatically to 
maintain these conditions. It must be 
installed in an accessible position to per- 
mit periodic inspection, adjustment, and 
cleaning. 

The best air outlet front the valve is a 
conical diffuser exhausting directly to the 
outside air (Fig. 3). If the regulator 
valve is located on the cabin wall or 
floor, the mounting should be insulated to 
reduce heat transfer. 

In addition to the cabin regulator valve, 
pressure and vacuum relief valves are re- 
quired. They are used to prevent possible 
structural failure of the pressure cell if 
the compressor and/or regulator valve 
fail to operate properly. Should the 
regulator valve jam shut — preventing 
normal air outlet from the cabin — and 
the compressor continue to increase the 
cabin pressure, the cabin might burst if 
there were no pressure relief valve to 
open and reduce the pressure differential 
between the cabin and the surrounding 
atmosphere. 

Conversely, if the regulator valve 
should jam shut and the compressor fail 
during a descent from high altitude, the 
cabin shell might collapse from the ex- 
ternal pressure at low altitude — if the 
vacuum relief valve did not open and 
equalize the cabin and surrounding ai 
pressures. 

The relief valves should also be acces- 
sibly located for periodic checks. Their 
outlets should be fairly well concealed to 
keep foreign matter out of the mechanism 
and to prevent icing-up of the outlet from 
outside weather conditions. 

Cabin superchargers in general use at 
the present time are of the centrifugal 
type. That is, the air is compressed by 
high speed rotation of a vaned impellor. 
If the regulator valve is adjusted to main- 
tain the cabin at a 10,000 ft. pressure alti- 
tude up to an actual airplane altitude of 
35,000 ft., the cabin pressure will decrease 
above 35,000 ft. in accordance with the 


pressure curve of Fig. 5. As a compari- 
son of the cabin and atmospheric pres- 
sures at different altitudes will show, the 
compression ratio of the supercharger 
must increase with altitude. For example 
at 35,000 ft. the cabin pressure will be 
10.11 psi. 8 , while the compressor receives 
air at 3.46 psi. The air must be com- 
pressed at a ratio of 

yig = 2.92 (compression ratio— 35,000 ft.) 

before it is delivered to the cabin. At 
this altitude, the pressure differential be- 
tween the cabin and the outside air will 
be (10.11-3.46) = 6.65 psi. The cabin 
regulator valve is adjusted to maintain 
this pressure differential as a constant at 
all altitudes above 35.000 ft. At 40,000 ft., 
the atmospheric pressure is 2.72 psi, giv- 
ing a cabin pressure of (6.65/2.72) = 
9.37 psi. The cabin supercharger must 
compress the air at the ratio 

®^||=3.44 (compression ratio - 40,000 ft.) 
before delivery to the cabin. This is a 

a Diehl, W. S.. Steward Atmosphere-Tables dr 


compression ratio increase of 18.5 percent 
for a 14.1 percent (5,000 ft.) rise in air- 
plane altitude. At this aircraft altitude, 
the cabin pressure altitude will be ap- 
proximately 12.000 ft. (due to regulator 
valve setting). For this selected cabin 
pressure altitude, the greatest increment 
in supercharger compression ratio occurs 
between the airplane altitudes of 30,000- 
35,000 ft. The magnitude of the com- 
pression-ratio altitude increments may 
be determined from Fig. 5. Naturally, 
the cabin air compressor will not operate 
until the aircraft reaches a 10,000 ft. 
altitude. 

However, the centrifugal supercharger 
has a maximum compression ratio beyond 
which its efficiency drops off. After a 
certain point, this loss in efficiency be- 
comes serious, due to the fact that the 
flow will become unstable and surge will 
result in the pressure cabin. 

If the cabin regulator valve, which 
actually governs the pressure against 
which the supercharger must work, is 
adjusted to maintain a 10,000 ft. cabin 
to a 35,000 ft. airplane altitude, the cen- 
( T urn to pane 255) 



AIRPLANE ALTITUDE (THOUSAND FEET) 


AVIATION, April, 1944 





Metal PLUS Plastic 
Makes New Aircraft Flooring 


Now used on "Mars,” strong, weight-saving material requires no 
painting or rubber matting .... Revealed are steps in its devel- 
opment, tests of samples, and characteristics. 



Each lias its own definite characteristics 
resulting in superiority or deficiency when 
compared with another. With each 
material, it is the designer’s problem to 
take the points of superiority and com- 
pensate for the inferior points. 

Need for light weight structural floor- 
ing has long been a problem in the air- 
craft industry. The Glenn L. Martin Co. 
made exhaustive experiments with lami- 
nated, structural, resinous plastic and 
adopted the laminated phenolic construc- 
tion now known as Pauelyte reinforced 
flooring. 

It was specified at the outset that ( 1 ) 
no special procedure or bracing should be 
required for installation, (2) attachment 
should be obtained with standard fasten- 
ers. such as screws, rivets, or Dzus fast- 
eners, and (3) that the supports for this 
flooring would consist of transverse 
frames 10 to 20 in. apart, thus eliminating 
any radical change of design in the 
present ships under construction. 

Specifications for the strength char- 

rugated aluminum flooring, consisted of 
minimum El values, ultimate moment 
loads, and heel pressure loads. Primary 
aim. however, was a flooring of minimum 
weight as compared to strength. 


Fig. 2. Burly officer demonstrates that sheet 
ot new flooring will support many times its 


A rcrakt design engineers and stress 
analysts have constantly been 
faced with the problem of reduc- 
ing weight, a factor of primary signifi- 
cance in aircraft design. Every struc- 
tural part is thoroughly analyzed while 
still on the drafting boards to determine 
the combination of materials best suited 
for the part and offering the greatest sav- 
ing in weight. 

Improvement in physical properties of 
known materials, development of new 


ones, and improved technique in their 
application have been largely responsible 
for the steps made by aircraft engineers 
toward the decreases in weight which 
enable carriage of an extra cannon, 
greater maneuverability, more bombs, or 
simply a heavier pay load. 

Many excellent papers have been writ- 
ten on the superiority of certain materials 
but, because of the variables involved, it 
is not possible to claim for any material 
an over-all advantage over all others. 
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Fig. 3. Diagram shows stresses . on 


Table II — Physical Characteristics 
Of Metal-Plastic Flooring 



It was decided, because of the neces- 
sary high resistance and shock for this 
application, to mold the flooring of a 
high-strength canvas-base, laminated, 
phenolic material. The physical proper- 
ties are tabulated in Table 2. 

A design similar to corrugated alumi- 
num flooring was decided upon because of 
its high-strength characteristics. It was 
found however, that a construction of one 
type material would fail, under extreme 
loading, due to a tension failure at the 
bottom of the corrugated web structure 
for two reasons : ( I ) the ultimate strength 
in tension is about one-half that in com- 
pression, and (2) the neutral axis is 
somewhat above the center of the cross- 



culty and create a well balanced flooring 
so that ultimate failure would occur 
simultaneously at the top by buckling and 
at the bottom in tension, and also to in- 
crease the El with a minimum weight in- 
crease, it was decided to incorporate 
aluminum inserts in the lower portion of 
the webbing. These strips were perfor- 
(Turn to page 240) 




Fig. 4. Cross section drawing of Panelyte reinforced flooring, with dimensions. 
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PROP TROUBLES NIPPED 
BEFORE THEY CAN BUD 



,VIATION, 



AVIATION, 








those in an emergency such as that re- 
counted at the beginning of this article. 

In flight there are so many things 
happening simultaneously that compre- 
hensive observation of instruments by the 
pilot is impossible. Selection of a record- 
ing device which would show what was 
happening at every instant at each station 
finally resolved itself into use of a photo 
recording machine. Advantages obtained 
with this type of recorder were that prac- 
tically standard instruments could be used, 
and the entire unit readily could be in- 
stalled or removed from a test plane, en- 
abling convenient instrument calibration 
in the laboratory before and after the 

In the laboratory, the film can be pro- 
jected on a large screen and simultaneous 
readings on each frame may be recorded. 
Since there are eight frames per second 
on the film, it is possible to evaluate the 
rate of change in conditions very accu- 
rately. In making the recording, however. 


the steady conditions can be passed over 
rapidly, since the operator advances the 
film frame by frame. Thus the job of re- 
cording the data from so many individual 
photographs is not so arduous as might be 
expected. The active phases arc finally 
plotted in detail. 

These flight tests — considered most im- 
portant in the development of propeller 
blade mechanisms and controlling devices 
— are made following production of the 
first units and are continued with pro- 
duction blades. Prior to production, Aero- 
products subjects its complete propeller 
to other severe field and laboratory tests 
which should be mentioned before our 
detailing of flight test equipment. 

There are five principal types of tests 
beside flight: Test cell, vibration, physical, 
hydraulic, and field. 

Propellers in the test cell are driven 
by standard aircraft power plants so that 
action under full load can be studied. 
Stress analysis information is obtained 


by gages attached to the front of the 
blades. By coating all possible places for 
oil leakage with a mixture of alcohol and 
powdered chalk it is possible to detect 
the slightest trouble from that source. 

In the vibration laboratory, special elec- 
tronic equipment vibrates a propeller blade 
at its natural frequency. The blade is 
hung from two slings located at the nat- 
ural nodes, each side of the point of maxi- 
mum amplitude. Rate of vibration is con- 
trolled automatically to maintain constant 
amplitude, and the vibrator can be adapted 
to any size of blade. In the physical 
testing laboratory, weights arc attached 
to the blades to overload them as they 
are rotated. This is an extremely heavy 
test of the operating mechanism — for both 
wear and deflection. Tension tests are also 
made, with inserted gages to analyze the 
distribution of stress about the shank. 

During hydraulic laboratory test and 
inspection, pistons and cylinders arc cov- 
ered with chalk and operated under pres- 
sures in excess of those encountered in 
the field in order to determine if there 
are any leaks. This is routine. Pumps 
and other hydraulic mechanisms are 
checked for wear and performance in tire 
same laboratory. 

Field tests are equally interesting. Here 
the hub and control mechanism arc used 
but instead of blades, short stubs with 
attached weights equivalent to that of the 




ONE OF THE PIONEERS of Amer- 
ica's commercial aviation. Western 
Air Lines, Inc., is this month cele- 
brating its 18th anniversary. Today 
its planes link our good neighbors 
Canada and Mexico, and serve our 
Rocky Mountain States with efficient 
passenger and cargo transport. This 
in addition to an exemplary job 
Western is doing in conjunction 
with the Air Transport Command. 


B. F. Goodrich — makers of De- 
Icers, Propeller Feed Shoes, Silver- 
town Tires and many other aviation 
products — salutes W estern Air Lines 
for its splendid record and out- 
standing war effort. For the vital 
part Western Air Lines continues to 
play as a pioneer in American trans- 
portation, it richly deserves our 
nomination as this month's "Air- 
line of the Month." 


B.E Goodrich 
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Excerpts from training film showing ice Jo 
lion and De-Icer operation. Taken in the 
Goodrich wind tunnel, the above photo • 
ice accumulation before De-Icer is turtle 


NEW 16-MM. DE-ICER SOUND MOVIE NOW 
AVAILABLE FREE FOR GROUP TRAINING 



must be filed as follows: Army— Address request through 
channel to Training Aids Division, 1 Park Ave., N, Y. 16, 

Naval Disc, Attn.: Training Film Officer. Civilians write to 
The B. F. Goodrich Co., Aeronautical Div., Akron, Ohio. 


WHY THE B. F. GOODRICH DE-ICER 
IS THE BEST ICE-ELIMINATION DEVICE 
EVER DEVELOPED FOR AIRCRAFT 


This diagram shows how B. F. Goodrich De-Icers 

PROTECT ALL CRITICAL AREAS 


THE AVIATOR’S ancient enemy— ICE— suffered its first 
major setback in 1930, when B. F. Goodrich Rubber 
De-Icers were introduced. And ice has waged a losing 

The result of many trials and experiments, B. F. Good- 
rich De-Icers have successfully met the most extreme 
icing conditions apt to be encountered in flight. For years 
they have been standard winter equipment on the airlines. 
Proof of their dependability is the fact that no commercial 
passenger plane using De-Icers is known to have been 
lost because of wing ice formation. 

Today De-Icers are serving on Army and Navy bombers, 
cargo planes and transports— helping to bring them safely 
through some of the worst icing conditions in the world. 

Here are some outstanding De-Icer advantages: 
PROTECT ALL CRITICAL AREAS: De-Icers operate as posi- 
tively and effectively at the wing tips as near the fuselage, be- 
cause the spanwise tubes are promptly inflated and deflated 
their entire length regardless of the wing span. In addition, 
chordwise coverage can be increased to meet the needs of 
any aircraft to protect the entire area where wing ice forms. 
Leading edges of fins, horizontal stabilizers, pitot and an- 

NO STRUCTURAL HAZARDS: Whether operated periodically or 
continuously, flying or grounded, De-Icers offer no hazards 
to the wing structure. Nothing but cool air under low pres- 
sure runs through the wing plumbing system. 

NO GAS HAZARDS: Since nothing but cool air flows through a 
De-Icer system, there is no danger of toxic gases leaking into 
the cabin or passenger compartments. 

MAXIMUM FUEL CAPACITY: Since De-Icer plumbing requires 
very little internal wing space, maximum potential fuel ca- 
pacity is preserved. 

MINIMUM WEIGHT: De-Icers represent only a fractional per- 
centage of a commercial plane's gross weight, usually not 
exceeding % of 1% of the gross weight. They're engineered 
with weight-reduction in mind, and no heavy reinforcing of 
the internal wing structure is needed. Considering the full 
protection offered for plane and crew, De-Icer weight is 
negligible. Furthermore, since De-Icers can be readily re- 
moved in seasons when icing isn't a hazard, the fractional 
weight which they do add is only carried part of the time. 
MINIMUM DRAG: No air scoop or similar device (which is 
conducive to eddying) is necessary to operate De-Icers. Any 
slight drag caused by tube inflation is distributed symmetri- 
cally and for short intermittent intervals. 

Thus, De-Icers afford complete protection of critical 
leading edges, operate safely, add very little weight, create 
only negligible drag symmetrically distributed. Proved 
through years of service, and improved continuously, 
De-Icers are still the object of study and research by B. F. 
Goodrich laboratory and field technicians. They're an 
outstanding example of a B. F. Goodrich development in 
rubber, one that's already saved the lives of countless air- 
men — will save countless more in both 
our military and domestic operations. 
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FIRST IN RUBBER 


B.F Goodrich 


MAKERS OF B.F. GOODRICH TIRES 


AND OVER 80 RUBBER AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 
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ITS A RIVET.. .ITS A NUT PLATE 






member, thence to the recording gages 
through flexible tubes. 

Measurement of the operating tempera- 
tures is by means of resistance-type tem- 
perature-sensitive bulbs. The electrical 
connections from the rotating member 
to the stationary one is through slip rings 
and brushes. To correlate the operating 
temperature's of the propeller with service 
conditions, an air temperature record is 
also included' on the instrument panel. 


The throttle and propeller corn 
positions had to be recorded i 

' blade angle. 


engine 


In the aircraft instrument group — which 
is duplicated on the instrument panel of 
• the. -airplane— it was necessary to know 
- the engine rpm. and manifold pressure and 

speed as recorded by the altimeter and 
air speed indicator. 


By connecting the tw 


pilot to make any note 
tions and identify the 
relation on the film. 

To install the flight 
was only necessary to 
cannon and the armor f 
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l. The difference be- 


From the slope of the blade angle vs. 
the time curve it can be seen that the 
maximum rate of pitch change was ob- 
tained in approximately 100 revolutions 
of the engine. Then the rate of pitch 
change decreased until at the governed 
speed the propeller assumed a new pitch 
angle and equilibrium conditions were 
again established. 

Second part of the performance chart 
illustrates the function of the propeller 
when closing the throttle and decreasing 
manifold pressure approximately 10 in. 
The resultant engine underspeed results 
in the governor reversing the operating 
pressures so as to decrease the blade angle 
and compensate for the reduction in power. 

From these and similar tests at varying 


obtained on the functional characteristics 
of the Aeroproducts propeller — such as the 
accuracy of speed control and rate of re- 
sponse ; the pressures required for opera- 
tion of the propeller under flight condi- 

windmilling dives, takeoffs, and other 
conditions representing typical flight 
operations, operating temperatures, and 

When these temperatures are recorded 
simultaneously with that of the outside air, 
they provide information for the proper 
selection of oils to use in the propeller 
under different flight conditions. From this 
information about flight temperatures it is 
possible to establish comparable laboratory 
conditions under which the various units 
of the propeller should be tested. 

It follows, therefore, that flight testing 
is the common denominator that gives 
proper weight to all the ground laboratory 
tests. It will help to improve the interpre- 
tations of the data at hand and to advance 
more rapidly the research on new designs. 
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Fig. 1. Plane in flight with positive fields in clouds above , negative fields in clouds below. 


Approach to the Problem 
Of Radio Precipitation Static 

PART I— THEORY 


By C. J. Breitwieser 

Design Staff Engineer, Consolidated Vultee Aircraft Corp. 


First of an important two-part series advancing a new theory on 
precipitation static and (Part II) discussing existing methods of 
noise reduction and indicating the nature of the final solution to 
this perplexing problem. 


T he phenomenon of precipitation- 
static was originally observed in 
ground radio stations. It lias been 
•experienced in the tropics, in heavy rains, 
.in the desert in dust storms, and in the 
North during snow storms.' It is occas- 
ionally encountered in automotive radio 
•equipment, but nowhere is it as severe or 
as intense as in aircraft radio. 

As an airplane flies through regions of 
rain, hail, snow, ice crystals, or dust, 
precipitation-static manifests itself first 


as a series of pops and cracks. As the 
flight continues farther into the region 
and the precipitation becomes more dense, 
the noise increases both in frequency and 
intensity. The pops, occurring more 
frequently and louder, begin to sound like 
frying grease, then take on the charac- 
teristics of a note with increasing pitch, 
frequently sounding like a baby’s wail, 
and finally begin to sound like a combina- 
tion of a bursting steam pipe and the roar 
of high power engine exhaust, at which 
time all semblance of reception ceases. 

Precipitation-static disturbance in- 


creases in intensity as the speed of the 
airplane increases; it also tends to in- 
crease with size, number of engines, pro- 
jections into the slipstream, and size of 
regions of turbidity. Since all of these 
have increased in military aircraft in 
recent years, the problem has become 

Commercial Airline Experience 

In 1932, the commercial airlines of 
this country started using airplanes 
which were considerably larger and 
faster than those previously in service, 
and precipitation-static became a serious 
operational problem. By 193S, both 
United Air Lines and TWA had dis- 
covered that an electro-statically shielded 
loop antenna gave a marked reduction of 
precipitation-static effects. In 1937, the 
Bureau of Air Commerce issued an order 
making it mandatory for direction finders 
to be equipped with shielded loop anten- 

During this period it was generally be- 
lieved that the radio disturbance was 
caused by charged particles striking the 
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Pig. 2. Triggering action of a wire trailing from empennage of plane. 


antenna. 2 In 1936, United Air Lille, 
inaugurated a rather extensive program 
and equipped an airplane as a flying 
laboratory to study precipitation-static 
and develop a means for minimizing its 
effect. 8 The charged-particle theory was 
disproved and it was found that the majot 
disturbance was caused by the accumula- 
tion of electric charge by the airplane and 
its subsequent discharge into the atmos- 
phere. The discharge took place from 
points and projections on the surface oi 
the airplane in the form of corona, sparks, 
and smaller streamers which created a 
disturbance of electro magnetic radia- 
tions at random frequencies. 

A means of discharging the airplane 
was then developed in the form of a thin 
trailing wire. The corona was in this 
nanner concentrated in one area at the 
end of the wire, and a suppressor resist- 
ance of some 100.000 ohms was inserted 
in series to reduce the severity of the 
electro-magnetic disturbance (see Fig. 
3). As explained by Dr. Starr* in a 
subsequent investigation, the associated 
magnetic vector of the disturbance field 
is not appreciably propagated, whereas 
the electric vector is large because of the 
high voltages associated with corona. 
Therefore, a loop antenna, which is elec- 
tro-statically shielded, will minimize the 



Oregon State College Exp. Bulletin 10. 


effects of such discharge (see Fig. 7). 

A thin trailing wire static discharge 
and a shielded loop antenna are now al- 
most universally used by the commercial 
airlines. Under all moderate conditions 
of precipitation-static this combination 
is quite effective. 

Non-Functioning of Static Discharger 

The shielded loop-antenna and static 
discharge wire, while proving to be quite 
effective, are by no means a panacea for 
all precipitation-static ills. Even today 
the efficacy of a discharge wire is very 
controversial. Many airline pilots refuse 
to use them, while others swear by them. 
These arguments generally arise from 
lack of appreciation of the various types 
of atmospheric conditions in which the 
device is used. 

Rain may exist during, or in the 
absence of. electrical storms. If a dis- 
charge wire is released in the presence 
of a high gradient electrical field, it may 
materially increase the radio noise rather 
than -reduce it. This is due to the fact 
that the electrical length of the airplane 
is increased and assumes a charge by 
nature of the high electrical gradient 
which is independent of the precipitation 

In a high gradient field, a static dis- 
charge wire, because of its sharp radius 
of curvature and contact with a large 
highly conductive body (i.e.. the plane, 
which may be at a potential different from 
that of the, tip of the wire) will occasion- 
ally cause a very high gradient to exist 
anil actually •trigger - ' a lightning dis- 


charge. rite radio is completely para- 
lyzed under these conditions and is 
occassionaily destroyed by strikes on the 
antenna (see Figs. 1 & 2). 

As lightning conditions are more pre- 
valent in warmer air. some airlines have 
instructed their pilots never to use their 
dischargers at temperatures above 20 
deg. F. 8 

Another condition, known as St. Elmo's 
fire (a particular type of corona dis- 
charge) is not affected by the trailing 
wire discharger.. During proper condi- 

windshield and to emanate from the pro- 

St. Elmo's fire may be observed on 
nearly any cool, hazy or foggy morning 
on Lindbergh Field, San Diego, when en- 
gines arc run up. It usually starts as an 
ethereal vapor-like blue glow around the 
propeller disk, and as the engine speed 
is increased, the glow increases in in- 
tensity and is swept along the slipstream. 
With increasing speed, blue streamers 
and sparks flash to the fuselage, snap be- 
tween propeller disks, and occasionally 
are seen to flash to the ground. 

The radio interference is in direct rela- 
tionship to the intensity of the St. Elmo's 
fire and is not affected by the trailing wire 
discharger. 

Physical Mechanism of Precipitation- 
Static 

Recent observations of other phe- 
nomena, such as St. Elmo’s fire, have dis- 
credited the theory that precipitation- 
static is caused by charged particles. The 
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exact physical mechanism is still a moot 
question; however, observations of Con- 
solidated Vultee engineers and others 
substantiate the following explanation: 

As an airplane flies into a region of 
precipitation, the particles striking the 
surface of the airplane have electrons 
(from' the outer orbits of the atoms 
which make up the molecules) disturbed, 
and a small percentage of them are dis- 
associated to such an extent that they 
remain on the metallic surface. 

The continued striking of the surface 
by thousands of precipitation particles 
soon builds up an observable charge on 
the metallic body. The particles, after 
leaving one or more electrons, are then 
left with an excess of positive charge. 
These positively-charged particles are 
swept away by the slipstream into the 
region to the rear of the airplane. Here 
they eventually recombine with free 
charges which may exist in the atmos- 
phere. It is probable that many of the 
positively-charged molecules recombine 
with the electrons which flow from the 
corona discharge from the airplane. 

It was previously thought impossible to 
build up a charge on metallic surfaces by 
friction. The classical experiments of 
static electricity usually considered the 
rubbing of sealing wax with cat fur, or 
glass with silk, etc., and many of the old 
texts in physics stated that it was im- 
possible to build up an electrical charge 
on a metallic body by frictional methods. 
This misstatement (or perhaps it should 
be called an improperly qualified state- 
ment) led the early investigators to con- 
clude that the accumulation of electrical 
charge on an airplane was the result of 
charged particles striking the airplane. 

It was quite true that the conventional 
frictional methods of generating static 
electricity did not build up a charge on 
metallic surfaces. This was usually 
caused by the fact that, as the electrons 
were wiped off onto the metal, the latter, 
since it is a conductor, permitted them to 
flow to a point adjacent to the new posi- 
tion of the wiping body, there to neutralize 
the positive charge on the charging mem- 
ber, with the result that no net charge 
would be accumulated. 

The condition of an airplane in flight is 
considerably different. The velocity of 
the air stream is substantially higher 
than the mobility of a positively-charged 
particle. The airplane flies away, so to 
speak, from the charged molecule before 
it has time to recombine with the electron 
it has just lost from the impact. 

The greater the flying speed, the greater 
the impact, and the greater will be the 
number of electrons given up to the metal 
surface; also, the larger the differential 
between mobility velocities and the speed 
of the airplane. Therefore, the greater 
the airplane speed, the larger the accumu- 
lated charge. 

Consolidated Vultee has conducted some 
tests, with models, which have thrown 
(Turn to page 243) 


Fig. 4. Shielded loop antenna, most gen- 
erally used on aircraft for noise reduction. 
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ANALYTIC GEOMETRY 
FOR SPEEDIER WING LOFTING 

PART II 


By R. W. FEENY, Loft Engineer, Northrop Aircraft Co. 

Application of a simple mathematical method to lofting of unparal- 
lel lines, such as for control cables, hydraulic lines, stringers, spar 
mold lines, etc. 


H aving covered (Part I, Mar. Avia- 
tion) the method of obtaining 
equations of lines in one coordi- 
nate plane only and having demonstrated 
their subsequent use, we now point out 
that this method can be used for only a 
small portion of the’ problems encoun- 
tered in the development of the airplane. 

This therefore brings up the problem of 
dealing with lines which are not neces- 
sarily parallel to any of the three coordi- 
nate axes planes. Falling under this cate- 
gory are the multitude of control cables, 
hydraulic lines, stringers, spar mold lines, 
and various hinge lines about which the 
control surfaces actuate. 

The above are all structural members 
which are assumed to have straight line 


characteristics. Just as important are the 
theoretical lines found in the wing itself. 
Foremost among these are the percent 
lines from which the contours of the many 
normal and canted wing stations are deter- 
mined.. It becomes very important there- 
fore to learn the method of Ending the 
equations of any line in space. 

Once again this involves the use of a set ■ 
of coordinate axes with the addition of the 
"Z” axis for vertical dimensions. The rest 
of the axes are the same as shown in 
Part I. 

Knowing that the equation for a line 
in one plane only can be expressed in 
terms of !’ = mX + b, we may therefore 
express the equations of a line in space in 
a similar manner. This requires an addi- 


tional equation showing the rise of the line. 
The two formulas thus obtained would be 
in the form of — 

Y = mX -fs b and Z =nX + e 
In this case the formula showing the 
change in Y with respect to the change in 
X can be found by the method shown in 
Part I. The Z = nX + c portion of the 
formula is determined in the same manner, 
with the exception that the "n" value is 
the vertical slope with respect to the "X 
Axis,” while the "c" value is the "Z" co- 
ordinate of the line at a point where the 
“X” coordinate is equal to zero. 

Example 1 (see Fig. 6) : Given a line 
in space having slopes where »i = .24 and 
it == —.08 and passing through a point hav- 
ing coordinates of (10, 26, 4), solve for 
the equation of the line. 

Y=mX+b b= Y,- mX, 

= .24 X + 23.6 6 = 26 r .24(10) 


= 23.6 


- nZ, 


(Note that the “n" slope is a negative 
quantity. This means that as the line 
travels in a positive "X” direction at the 
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Production-Line Remedies 
For Hydraulic Headaches 
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METHODS FOR FORMING 
SHEET ALUMINUM 

PART I 



Proven manufacturing processes and formulas 
used by one of America's leading industrialists. 


T he modern sheet metal shop is 
equipped to perform numerous 
forming operations on aluminum 
and its alloys. Operations such as bendjng, 
flanging, beading, curling, crimping, and 
hammering are done either manually or 
with mechanical devices, depending on 
the type of operation and quantity of 
production. 

In all forming, the basic operation is 
the bend, and a knowledge of the bending 
characteristics of the different tempers 
of the metal is invaluable in the selec- 
tion of the proper materials and tempers. 

In bending, the metal on the outside of 
the bend is stretched, while that on the 
inside is compressed. If the metal breaks 
while bending, either the bend is too 
sharp or the metal too hard. To prevent 
breaking, the sheet is bent around a 
larger radius, or a softer temper of the 

The radius of a bend is stated in terms 
of the metal thickness. Bending the 
metal around a radius of 1-t would mean 
bending it around an arc, the radius of 
which is equal to the thickness of the 
sheet. Table I shows bend radii which 
have been used successfully in forming 
different aluminum alloys and tempers. 
Where a number of bends are made close 
together or the metal is bent through 
more than 90 deg., the required radius 
may exceed the maximum shown. 

However, the minimum working radius 
for a given material, or the hardest alloy 
and temper for a given radius, can be 
ascertained only by actual trial under 
contemplated conditions of fabrication. 

Problem of springback is encountered 
in most bending operations. Upon re- 
lease of the pressure applied to bend 
a sheet or structural section, the mem- 
ber springs back to relieve the residual 
stresses. When any angle is required in 
a piece of aluminum, it must be bent 
more to compensate for this springback. 
Another way to compensate for spring- 
back, other than overbending the metal, 
is to hit-home or bottom at the end of 
the bend to "set" the metal. In effect, 
this is a coining operation to set up in 
the metal compression strains which 
counteract and balance the tensile surface 
strains of bending. 

In soft metal u'ith a low yield strength, 
springback is negligible, but harder alloys 
which have a high yield strength spring 
back considerably. Degree of bend neces- 
sary to compensate for springback can 
only be determined by cut-and-try 
methods. 
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Different characteristics of aluminum 
alloys and their wide range of tempers 
affect shop practices and must be thor- 
oughly understood. There are two gen- 
eral types of wrought aluminum-base 
alloys: (1) Those which can be hardened 
only by cold working; (2) the type which 
can be hardened by heat-treatment. 

In the system of nomenclature adopted 
by Aluminum Co. of America for alumi- 
num alloys, the wrought alloy numbers 
are followed by the letter "S”. The 
temper of the alloy is separated from it 
with a hyphen. The annealed, or dead- 
soft, condition is indicated by the letter 
"O"; and the full-hard condition is indi- 
cated by the letter “H". Intermediate 
tempers are shown as : Quarter hard. 
“1H half-hard, "4H;” and three- 
quarter hard, "3H”. 

Letter "O” also indicates the annealed 
condition in the heat-treatable alloys. 
When the letter “T” follows the alloy 
number, it is then in its fully heat- 
treated and age-hardened condition. 
Letter "W” indicates that the alloy has 
been subjected to the solution heat-treat- 
ment but has not been artificially aged. 
Temper which results from strain-hard- 
ening an alloy after it has been heat- 
treated is designated by the symbol “RT.” 

Typical alloys not heat-treated arc 
2S. 3S. and 52S. Commercially pure 
aluminum (known as 2S) is more work- 
able than any of the other aluminum 
alloys, although the aluminum-manga- 
nese alloy. 3S, is only slightly more diffi- 
cult to form and possesses greater 
strength. The annealed temper of each 
of the alloys is the best for the most 
severe forming operations. For many 
purposes the strengths of the non-heat- 
treatable alloys are entirely adequate, and 
their use offers the advantage of lower 
cost and greater ease of fabrication than 
do the heat-treatable alloys. 

Alloys 24S and 61 S are examples of 
heat-treatable alloys and considerably 
less forming can be done on them in 
their fully heat-treated temper, although 
in the annealed temper they have mechan- 
ical properties comparable with those of 
certain of the “common" alloys. In all 
of the heat-treatable alloys, plasticity and 
workability are better directly after the 
solution heat-treatment than after age- 
hardening. Since all of the alloys are 
hardened by cold working, this factor 
must be considered when selecting the 
metal for a particular forming operation 
to make sure that the proper degree of 
hardness in the original material is used. 

High quality sheet metal work is de- 
pendent upon the proper choice of tools. 
Smoothly polished forms of maple, or 
other good hardwood, will prove satis- 
factory if the pieces to be formed are few 
in number. For larger quantities, wood 
forms faced with metal or castings of a 
metal or alloy hard enough to stand up 
under the forming pressure will be re- 
quired. To withstand wear and maintain 
uniformity, tools for high production 
runs should be built of best quality tool 
steel. Forming tools should be given a 
high polish to remove all tool, grinding, 
and file marks from surfaces over which 
the metal is to be formed. This is neces- 


sary to avoid scratching the metal when 
it encounters tool under high pressure. 

Aluminum and aluminum alloy sheet 
may be formed and shaped in various 
types of brakes and folders, presses, roll 
forming equipment, crimping machines, 
headers, edgers, and power hammers, all 
of which are found in the well -equipped 
sheet metal shop. Which one of these 


upon the hardness of the alloy, the shape 
that is to be formed, and the necessary 
speed and quantity of production. 

Bending aluminum in a bar folder is 
a simple operation. The aluminum sheet 
is placed between the folding blade and 
the jaw, which rises to hold the sheet 
tightly against the blade. When the 
handle is pulled up to the desired angle 
the bend is completed. Adjusting the 
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blade forward will increase the sharpness 
of bend, or decrease the radius in rela- 
tion to the metal thickness. Moving the 
blade backward wiil reduce the sharpness 
of bend and increase the radius in rela- 
tion to the. metal thickness. 

An unlimited variety of designs can be 
bent on the power brake with the use of 
proper tools. Those frequently used are 
a V-die on the bed of the press, with a 
suitable punch attached to the ram. The 
pressure exerted by the ram forces the 
metal into' the V-die and up around the 


contour of the punch. The brake should 
never be used to bend narrow strips-ftf 
heavy material, since the tools may .be- 
come dented and the machine -damaged. 

When two sides of a piece of' metal are 
being bent at once, several methods may 
be used to compensate for. springback. 
Either tapering the punch or using a 
rubber pad to sharpen the angles at the 
base will draw the sides in a little. Arch- 
ing the base will also draw the sides to 
exact spot when bottom springs back. 

Many aircraft shops are using a die 


composed of channel section tilled with 
rubber. The work, as it is forced into 
the rubber, assumes the shape of the 
punch. Although this is a universal type 
of die, it is only adaptable to large-radius 

Shape forming in single-action presses 
comprises work within the widely 
separated fields of embossing and draw- 
ing. In this operation the blank is 
changed into a shape conforming to the 
punch and die without noticeable altera- 
tion of thickness. In this operation, as 
with others in which bending is involved, 
careful consideration must be given the 
bending radii. An ejector or knockout, 
either mechanical or hand operated, may 
be necessary, after the forming operation, 
to strip the part from the punch or re- 
move it from the die. 

Press tools will last longer and produce 
better results if a lubricant is used. A 
medium grade engine oil, dilated to the 
proper consistency with kerosene, is sat- 
isfactory for average operations. For 
severe forming or for shaping heavy-gage 
aluminum, a coating of tallow is excellent. 

Flanging adds stiffness to an area and 
provides a collar for welding or riveting. 
Single-action presses are often used for 
raising flanges around holes. The work 
is placed on an anvil having desired con- 
tour and the descending punch forces the 
metal into shape. In this operation the 
material is both bent and stretched. The 
power brake is commonly used for 
straight flanges, or where the production 
run does not justify a regular draw-press 
operation. 

Beading or curling is a press operation 
that curls or rolls the flattened flange 
left on the edge of the work in the final 
draw. The work is placed in the flang- 
ing die, and the burnished groove of the 
punch forces the flanged edge in a curl 
downward. The bead is completed when 
the punch bottoms. The radius of the 
bead is ordinarily from two to five times 
the metal thickness. A lathe is usually 
employed for beading circular shapes. 
Added strength is given to the shape by 
including a wire inside the bead. 

Edging is another method of beading 
that is done with two power-driven rolls 
rotating in opposite directions. Position 
of the lower roll is fixed, while the upper 
is vertically adjustable to admit different 
thicknesses of metal. The nature of the 
work determines, the design which ap- 
pears on the rolls, the contour of one 
roll being negative to the other roll’s 
positive. Complete beads are formed by 
passing the metal through progressively 
shaped rolls. 

For easy assembly, as in stove pipe, 
crimping rolls are used to crimp or cor- 
rugate edges. Reverse or ogee beads may 
be rolled along the edge with ogee bead- 
ing rolls. Whenever it is necessary to 
add strength, reduce vibration, or hold 
a strap in place, beads are rolled in the 
sides of an article as required points if 
construction permits. 

Aluminum may be readily formed by 
hand hammering. A blank is cut roughly 
to shape, centered on a wooden or metal 
(Turn to page 276) 
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"Near Infrared" 

Cuts Bake-Dry-Preheat Time 


By PAUL H. KRUPP, Postoria Pressed Steel Corp. 

Requiring only minutes where hours once were needed, this heat- 
job process is saving thousands of wartime man-hours. And it 
promises to speed many peacetime operations. 


T he near infrared process has 
been of special benefit to the air- 
craft industry — particularly in this 
present era of war production. Further, 
it is quite logical to believe that the suc- 
cessful application of the process to the 
various baking, drying, preheating, and 
dehydrating problems will continue to in- 
crease, firmly establishing this method 
for peacetime production. 

Astounding indeed would be some of 
the production stories if censor regula- 
tions permitted telling all the facts as to 
how the process is being used and just 
how much it has increased output. It 
not only speeds production but in many 
instances energy has been conserved and 
floor-space problems have been solved 
after adopting this newer method. 

It is not an over-statement to say that 
a majority of the parts which make up 
the completed planes in use today are 
being processed at some stage by Near 
Infrared, and there are still many more 
uses in the industry for this quick and 
easily controlled heat. Undoubtedly, 
some industrialists now require hours to 
do certain jobs when others, using this 
process, are accomplishing the same tasks 
in minutes — and at reduced operating 

Thus, with only one thought in mind — 
being helpful in war production problems 
— we will devote the remainder of this 


article to a recounting of actual instances 
where the process has been successful 
in clearing bottlenecks. 

Jacobs Aircraft Engine Co. recognized 
the advantages of finishing engines by the 
process back in 1941. Prior to that time 
it had been air-drying all the engine parts 
finished in aircraft black, with the result 
that tremendous floor space was neces- 
sary and assembly was slowed Up 
materially. 

Installing a Near Infrared tunnel to 
bake the engine parts, Jacobs found that 
three coats of finish could be baked in 5 
min. This solved the floor space problem, 
and assembly was greatly speeded. One 
prime coat and two finish coats were 
sprayed on the parts with a 5-min. stand- 
out between each. Then all three coats 
were baked in one trip through the tunnel. 
Parts cooled down quickly and were ready 
for further assembly. Since then, Jacobs 
has added a number of other Near Infra- 
red installations to handle baking and 
drying operations, and the company has 
also recommended it to its subcontractors. 

Buick’s aviation plant is also using the 
process for engine part finishing, its in- 
stallation being about three times as large 
as Jacobs. Also in operation at Buick 
is a unique set-up for preheating airplane 
engine castings to permit shrink fitting of 
the parts. At the end of 12 min. the 
material is heated sufficiently. 


Jacobs saves hours on each engine by baking finishes. 




Diagram of Buick's chamber for heating 
engine ports by Near Infrared. Eight lamps 
surround parts to be heated. 



fuselage section. Upper heating unit is low - 
ered onto plywood fastened to mold by 
metal strips. 
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Stretch-Bend Unit 
Simplifies Metal Work 
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STEPPING UP OUTPUT 


T HE stepped-up tempo of the attack 
on all fronts steps up the need for 
ever greater output of certain weapons 
of war. 

In turning out war goods at unprece- 
dented rate, America is making use of 
several modern cutting coolants devel- 
oped by Texaco. 

Texaco Cutting Oils permit higher 
speeds and feeds, with improved sur- 
face finish. They lubricate the tools, 
and by carrying away the heat prevent 
chip welding and lengthen tool life, 
assuring greater output. 

Another interesting use of Texaco 
Cutting Oil is the removal of burrs 


from small aluminum stampings— for- 
merly a laborious hand operation. A 
Texaco Engineer discovered that put- 
ting the stampings into tumbling bar- 
rels with Texaco ALMAG Cutting OH 
increased output 20 times. 

So effective have Texaco lubricants 
proved that they are definitely pre- 
ferred in many fields, a few of which 

are listed in the panel. 

The services of a Texaco Engineer 
specializing in cutting coolants are 
available to you through more than 
2300 Texaco distributing points in the 
48 States. The Texas Company, 135 
East 42nd Street. New York 17, N. Y. 


THEY PREFER TEXACO 

U. S. is lubricated with Texaco than with any 

pc More locomotives and railroad cars in the 
other brand. 

* More revenue airline miles in the U. S. ore 
other brand. 



TEXACO CUTTING ’ soLUBLE AN - 


HYDRAULIC OILS MAC H^nIng 


FRED ALIEN EVERY SUNDAY NIGHT — CBS 


Y RETURNING EMPTY DRUMS PROMPTLY 
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Maintenance 



OF SERVICING CUNO FILTERS 


This pertinent article, graphically illustrated with nearly a score of 
photos and breakdown sketches, carefully details the approved 
methods used in keeping these important accessories in first-class 
working condition. 


E LEMENTS of the Cuno filter are 
a series of disks or rings, equally 
spaced, between which the fluid 
passes. The space between the disks can 
be regulated by using spacers of a thick- 
ness slightly less than the filtration size. 
The capacity is changed by varying the 
number of disks in the design. There are 
two sizes of disks — li-in. and 21-in. dia. 

The filter is cleaned by rotating the 
disks, between which are stationary 
cleaner blades. One revolution of the 
disks will therefore result in complete 
cleaning of the entire filter cartridge 

(Fig:- I). 

There are two types of filter — auto- 
matic (Fig. 2) and hand operated (Fig. 
3). Either type can be built into the 
engine or other equipment, or a separate 
unit may be attached by plumbing and 
bracketing. The hand-operated filter .is 
cleaned by turning a handle at the top 
of the filter head, while the automatic 
model uses an oil-operated motor for this 
purpose. 

Ends of the filter cartridge are closed 
by blank disks, one of which is used as 
a connection to the fluid discharge. At 
intervals in the length of the cartridge 
arc reinforcing disks with side extension 
to support the cleaner-blade supporting 

Dangerous oil flow restriction due to 
cold or to neglected accumulations of dirt 
are prevented by a pre-set bypass valve 
which permits oil to pass around the car- 
tridge, thereby making up the deficiency. 

Identification of parts is by the follow- 
ing names (parts being easily identified 
in the views of various types of filter 
shown in Figs. 10, 14, and 16) : The 

adaptor connects hydraulic motor head 
to any filter cartridge which cannot be 
directly connected to the motor head. 
Bottom is that part of the filter farthest 
from the head. Filtering unit, consisting 
of disks, spacers, cleaner blades, spindle, 
etc., is known as the cartridge. Chassis 
is the supporting part which forms the 


frame or body. The head is the basic 
part to which all others are attached, 
except where an adaptor is used between 
head and housing. Bypass valve has 
already been noted. Back pressure valve 
is occasionally used to prevent flow until 
predetermined pressure is reached. 

Check valve is used to prevent oil flow 



Fluid is Uttered by passing between edges of 
disks. Degree of fineness is regulated by 
thickness of spacers. Turning of dish (by 
means of spindle) causes cleaner blades to 
remove trapped dirt from between dish. On 
V/4-in. dia. dish , c leaner blade spacers ore 


in wrong direction due to pressure condi- 
tions. Top of filter is part nearest to 
head. Unit cartridge is filter unit built 
independently and removable without dis- 
assembly. It may include bypass valve. 

Installation, Inspection, and Main- 

Installation should be performed as 
recommended by engine or airplane manu- 
facturer, with pipe or tube lines in ac- 
cordance with standard practice. Most 
Cuno filters have one offset mounting 
stud hole, thus insuring correct position- 
ing. If any difficulty arises during in- 



Fig. 2. Side-outlet, automatic turning filter as 
used on aircraft engines by Packard. 
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FIELD MAINTENANCE 

OF BOSCH MAGNETOS 


Servicing methods — the correct ones — are primary in assuring 
day-in-day-out magneto reliability. This thorough article care- 
fully details the requisite steps of inspection, removal, installation, 
timing, and synchronization of these units. 


G reat ruggepness and reuabiuty 
arc oustanding features of the air- 
craft magneto. CAA reports, 
covering air earner operation failures for 

that less than 8 percent of ignition fail- 
ures were traceable to magneto trouble. 

Since the period named represented 
more than 98.000.000 engine-miles with 
a total of only 147 magneto failures — 
none of which caused either a forced land- 


ing or accident — it is obvious that both 
the design and workmanship of these 
accessories are as fine as production 
science can make them. 

This points up the fact that magneto 
reliability is to a great extent up to the 
maintenance man. 

Despite it being frequent practice for 

formed by the same men and with the 
same tools, there is considerable differ- 


ence in these phases, both in the methods 
and scope of the work. Maintenance, 
as its name implies, consists of the in- 
spection and adjustment of equipment 
which is ill running condition and re- 
quires neither new parts nor machine 

Repair, however, begins where mainte- 
nance ceases. When further adjustment 
is not advisable nor permitted, the assem- 
bly is replaced by one in good condition 
and the one which has been removed is 
taken to the shops for repair. This pro- 
cess may merely be the reconditioning of 
a few small parts or it may amount to 
almost complete rebuilding of the unit, 
tn any case, it is work which normally 
cannot be classed as maintenance, such as 
we propose to deal with in this article. 

Later in this series, repair and over- 
haul will be considered, but there is 
sufficient difference between these sub- 



necessary to confine each to its own 

Maintenance Inspection 

Routine maintenance inspection con- 
sists chiefly of inspection of the breaker 
housing and contents. Troubles in order 
of frequency — all are equally important 
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— are burned or pitted breaker points; oil 
on breaker points ; loose screws ; and 
broken parts. 

First of all, the breaker cover must be 
removed. Use a closely fitting wrench 
and inspect self-locking nuts after re- 
moval for condition of locking portion. 
These nuts may have been used a number 
of times, and though they arc extremely 
reliable, they do not last as long as a 
solid nut would. 

It is good practice to fasten, with string 
or wire, each nut and washer to thq. hole 
in the cover to which it belongs. This 
is to make sure that every nut is replaced 
on its original stud — very important with 
self-locking nuts. 

The breaker and condenser arc now 
exposed (Fig. 1). Examine all parts 
carefully for (a) looseness, which some- 
times occurs: (b) oil in bottom of 
housing or on points (cause of most 
troubles) ; (c) damaged parts, such as a 
broken spring (which is quite rare). 
Loose screws should be tightened with a 
screwdriver which fits the screw slot 
closely and is not rounded at the edge. A 
slipping screwdriver, in close quarters like 
a breaker, can do many dollars damage 
in a few seconds and cause loss of hours 
of lime in repairs, even if the replacement 
parts can be obtained. 

If oil is found in the bottom of the 
housing it should he thoroughly wiped 
out with a lint/css cloth, preferably 
using carbon tetrachloride as a solvent. 
Do not use gasoline, which contains 
metallic salts and has a bad habit of pene- 
trating into the condenser with disastrous 
results. Oil on the breaker points should 
be removed carefully (preferably with a 
pipe cleaner, thought nowadays this seems 
to he asking the impossible). A very 
small amount of solvent, such as recom- 
mended for cleaning breaker should 

to avoid removing or diluting the ltibri- 
rant on the surface of the breaker cam, 

Near the top of the housing will be 
found the terminal assembly, which is 
retained in place by the terminal nut out- 
side the box. Check the tightness of this 
nut with a wrench, also inspect the lock 
spring which stops it from working 
back. If some unforseen accident should 
cause the terminal assembly to become 
loose, the safety grounding spring will 
make contact with the housing and the 
magneto will cease to operate. In the 
event that there arc two magnetos per 
engine — as is common practice — the en- 
gine will not stop but will continue to run 
on one magneto and set of spark plugs, 
losing about 50 rpm. while doing so. 

The wearing surface of the cam should 
be carefully checked all over for brown- 



AVIATION, April, 1944 


165 




Rubber 





ish marks, which indicate that lack of 
lubrication is wearing the liber on the 
follower lever (Fig. 2). If this condition 
is indicated, remove the magneto and 
send it in for repair. Never try to lubri- 
cate the cam yourself. It is not an ex- 
ternally oiled job. Oil works outwards 
through a small passage in the cam, and 
external application of oil is not only use- 
less but is begging for trouble (Fig. 3). 

Examine the surface of the breaker 
points for pitting. A small amount of 
pitting is not considered harmful and has 
no measurable effect on cither the effici- 
ency of the magneto or the running of the 
engine, but large pitted surfaces are a sign 
of approaching trouble and the magneto 
should be replaced with another immedi- 
ately. The cause of this pitting is not 
always easy to find by examination, and 
the maintenance mechanic should always 
send the unit to the repair department 
rather than attempt to do anything to it 
himself. Breaker points should never be 
resurfaced in the field, for accuracy in 
this operation can only be obtained by 
using special machinery. It is a job for 

These three things should be remem- 
bered at all times: (1) Never shift the 
breaker plate, for this upsets the internal 
timing of the magneto and reduces its 
efficiency: (2) never try to lubricate the 
cam, for this is not only impossible with- 
out dismantling of the magneto, but 
it tends to clog the small oil hole leading 
from the oil reservoir inside the shaft; 
and (3) never attempt to resurface the 
contact points except in a repair shop 
where a special contact point dressing tool 
is available. 

Removal of Magneto 

This is a simple piece of work if the 
operations are performed in this correct 
order: (1) Remove ground switch cable. 
If magneto is to be stored or shipped, 
plug hole with slightly greasy rag or 
oiled paper. Surgical or electricians’ 
friction tape may be placed over the open- 


ing. (2) Next remove curved dust 
cover which is screwed down over the top 
of magneto behind distributor block 
(Fig. 4). Replace screws and washers in 
correct holes. (3) Remove distributor 
block by unscrewing retaining nuts under 
each side. Replace nuts on same studs 
to protect threads. (4) Disconnect mag- 
neto by removing cap screws or nuts 
which fasten it to engine. Replace cap 
screws or nuts and discard safety wire. 
(5) Remove radio shield, which connects 
magneto to harness shielding. (6) using 
long screwdriver, slack back cable pierc- 
ing screw which retains booster cable 
and pull cable out of block. (7) unless 
engine is in dustproof and protected lo- 
cation, cover face to which magneto was 
fastened, to prevent dust from entering. 
Wrap magneto for same purpose, using 
type of wrapping suited to conditions. 
It magneto is to be shipped or there is 
possibility of rough handling — such as on 
long distance truck transportating — wrap 
securely in oiled paper and fasten down 

Magneto Installation 

When installing a magneto, make sure 
that number on cam is the same as on 
the one just removed. If this information 
is not available, check the number on cam 
of other magneto on same engine. If 
numbers are not the same, magneto is for 
different type of engine. 

Since another magneto of the same type 
as the one being installed has recently 
been removed, both the distributor block 
and radio shield will still be attached 
to the harness. Before attaching the 
magneto, remove breaker cover and turn 
shaft forward until red dot on cam 
(No. 1 lobe) is approaching fiber follower 
block (Fig. 5). Engine should be turned 
until piston of No. 1 cylinder is exactly 
in firing position. 

Hold magneto so that cam cannot turn, 
then bring two halves of magneto coup- 
ling together in an attempt to engage 
them. Magneto should be held in such 
a position that there is room in flange 
slots for movement in both directions. 
If couplings will not engage without rock- 
ing magneto too far to one side, turn 
magneto shaft until breaker cam has 
made one complete turn and red dot is 



hack in same position as formerly. This 
will have moved coupling so that teeth 
are in slightly different relative position, 
where they may be engaged. In case 
even this is not sufficient, remove the 
sleeve coupling, turn one tooth (spline), 
and make another attempt to couple the 
parts (Fig. 6). As can be seen from the 
diagram, (Fig. 7), eventually a position 
will be found where the coupling will 
mate. Where magneto is mounted on a 
base instead of a flange, a differential 
rubber coupling is used, having more 
teeth on one side than the other, which 
allows similar adjustments to be made. 

After the above steps have been com- 
pleted satisfactorily, fasten the magneto 
in place, using the nuts and washers on 
their original studs or the cap screws in 
the same holes as they formerly occupied. 
Do not tighten so closely that it will not 
he possible to move magneto slightly for 
adjustments. 

Distributor block, dust cover, radio 
shield, and breaker cover are now re- 
placed, following which switch and 
booster cables are connected. Make sure 
that booster piercing screw is sufficiently 
withdrawn to permit the cable to reach 
to bottom of hole before screw is turned 
down to hold cable, otherwise the con- 
nection will not be good. Take the same 
precautions regarding switch cable as 
were mentioned under maintenance in- 
spection for the same part. The magneto 
is now ready for internal timing and tim- 
ing to engine, after which the two mag- 
netos must lie tested for synchronization. 

Internal Timing 

With magneto switch off . turn pro- 
peller steadily in direction of regular ro- 
tation to remove any backlash there may 
be in the gears. This turning must not 
be jerky or its purpose will not be effected. 
Keep on turning until red dot on cam is 
close to edge of fiber follower block 
(Fig, 9). 

Connect one clip of timing light to 
elbow of short circuit spring, being care- 
ful that clip does not make contact with 
any other parts, because this would short 
circuit the light, which then would not 
indicate the condition of the ignition 
circuit. Now connect other light clip to 
stud on housing (Fig. 10). This should 
be done with switch still in off position. 

Now turn switch on. Jar propeller 
slightly in same direction as before, re- 
membering that the engine may start 
at any time if propeller is turned through 
any distance. Moving propeller a very 
small amount at a time, watch timing 
light until it indicates points are opening. 
Then place a straight-edge across the 
flats of timing collar, as shown by Fig. 
11. Two small notches will be noticed 
in edge of housing. These arc timing 
marks and the straightedge, when laid 
across the flats of timing collar, should 
either line up with these marks or be 
not more than 1/32 in. from them. 

If straightedge and timing marks do 
not line up, turn off switch and rock pro- 
peller backward slightly and then for- 
ward until marks almost line up with 
straightedge. Switch on and jar propeller 
in normal direction until timing light in- 
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dicatcs points arc just opening. This 
rocking of the propeller backward and 
then forward is to make sure that there 
is no backlash in the gears. However, 
this should be done with switch off, for 
obvious reasons. 

After straightedge and timing marks 
line up, breaker points should be adjusted 
until timing light indicates that they are 
opening. Points are adjusted by a slight 
loosening of the fillister head screw 
(Fig. 1) which holds the bracket, fol- 
lowed by a turning of the eccentric stud 
which is placed between it and side of 
housing. Remember that this eccentric 
stud only moves (does not fasten) the 
bracket, which should be secured by 
tightening the fillister head screw after 
timing light shows that points are cor- 
rectly adjusted. 

Timing to Engine 

In timing to engine, first turn switch 
off. Then turn propeller until No. 1 pis- 
ton is almost in firing position. (The en- 
gine manufacturer gives exact instructions 
regarding this part of the work. 

Connect up timing light as before. Turn 
switch on. remembering previous warn- 
ing that engine may start if propeller is 
turned far enough to operate breaker 
points. (Since engine has just been 
turned to bring No. 1 cylinder into firing 
position, the cylinder is probably full of 
explosive mixture.) Jar propeller slightly 
until piston is exactly in firing position. 
If magneto is correctly timed to engine, 
timing light should indicate this condition. 
If lights show that timing does not check, 
loosen magneto fastening nuts and rock 
magneto slightly until light shows that 
points open correctly. Moving magneto 
in direction of cam rotation will make 
timing later: in opposite direction it will 
cause it to be earlier. 

When satisfied that everything is cor- 
rect. tighten all nuts and re-check tim- 
ing to make sure nothing has been moved 
in the process. Then secure nuts with 

Synchronization 

Last step consists in checking the two 
magnetos for synchronization — firing at 
the same instant. But unless the other 
magneto has recently been checked for in- 
ternal timing, make this test first of all. 
as outlined earlier in this article. 

With timing light connected to both 
magnetos, if both lights indicate breaks 
at the same instant, with No. 1 piston 
in firing position, the magnetos are syn- 
chronized. If the second magneto is shown 
to be ahead or behind the one just in- 
stalled. it should be moved slightly by 
loosening the flange nuts and rocking in 
flange slots until lights indicate it is in 
correct position. Remember that rocking 
a magneto with switch on has the same 
effect as turning the propeller as far 
as danger of starting the engine is con- 
cerned. so move the magneto slowly, a 
very small distance at a time. When the 
second magneto is as close as possible in 
its correct position, tighten and lock-wire 
the nuts which hold it and check again, 
both for internal timing and for syn- 
chronization with the other magneto. 
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Maintenance 



TWO METALWORK UNITS 
DO WORK OF TWENTY 


liSISi 


>emb !oop'' ,t Co?n”s S oT 1U ftc b 'loop ’were 
‘ down to hold the block. This 


by ten times, consists of a block with crimped down to hold the block. This 
then hem over, forming loop. the job is completed. 


i VIATION, 


PORTABLE PRESSURE TANK 
AIDS PRE-OILING 
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MAINTENANCE NOTEBOOK 



Brake Drum Grinding Machine 

• The brake drum grinding machine, 
as illustrated (right), has been con- 
structed from experience of the per- 
sonnel assigned to the brake and wheel 
department of TWA. The unit is so 
constructed that double cuts can be 
made on the wheel, which provides 
faster operation and more true brake 
drums. The unit is provided with the 
necessary equipment to furnish a steady 
flow of oil and water solution on each 
grinding wheel. This therefore elim- 
inates all dust or dirt that would cause 
wear on the machined ways of the 
grinder as well as reduce the dust in 
the air breathed by the operator. In 
this manner the entire machine is dust 
free and the operator can very readily 
observe the work being accomplished. 
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Bolt Head Drill Jig 


J. Uoehring. of 


irtiss- Wright, invented this jig for drilling hexagon 
It heads. It is made in two sizes, one handling up 
4-in, bolts, other up to 1 in. It is adjustable both 
size and position, and various sizes of bushings 
fitted for different drills. Construction and action 
indicated in accompanying illustrations. 
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MAINTENANCE NOTEBOOK 



Handy Depth Gage 

• Northrop Leadman Ray Steele's depth gage 
is made of a length of hinge wire, a Micarta 
block, and a set screw. Wire, passed through 
a hole in block, may be set with screw. One 
end is bent at a right angle. Wire is inserted 
into hole to be measured, then right-angled 
catch is brought to bear against surface of 
opposite end. Set screw is then set down on 
wire and dimension is held. With dimension 
taken, wire is disengaged and withdrawn from 
hole. A pocket rule is then applied to dimension 
and measurement taken. 



Simple Bending Jig Saves Time 

• Robert G. Huffman, of Northrop’s 
sheet metal shop, invented this jig 
which saves 90 percent of the time 
formerly spent on this operation. 
Previously the parts shown required a 
combination of machine power roll and 
hand work for completion but by using 
this Masonite jig the entire operation 
can be performed by hand in one-tenth 
the time formerly required. Sufficient 
allowance is made for spring-back so 
that the piece is completed in one bend- 
ing operation. 



Round Stock "Mike" 

• General Electric found that both 
time and accuracy were lost in measur- 
ing round bar stock with standard mi- 
crometers. To obviate this, attach- 
ment shown was fastened in place of 
anvil, with result that stock centered 
itself in micrometer and measurements 
were made more quickly and with im- 
proved accuracy. 
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Northrop Improves 
Cable Tester 



• Formerly eyebolts were used 
proof testing machine. Now. I 
in each hour are saved. These 
made from bar stock save their 
struction and action are illus 
sketches and photo. 


ittaching control cables to 
sing split collets, 45 min. 
lie and inexpensive collets 
in first day’s work. Con- 
d in accompanying two 
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Aeroproducts Buffing Device Saves Machines 

• This buffing or grinding machine ible shaft and provided with suction 
takes place of lathes in shaping shanks blower for dust, it forms a self-con- 
of propeller blades. Operated by flex- tained polishing unit. 



Continental Air Lines 
Grinding-Dust Remover 

• The dust problem in propeller grind- 
ing has been overcome by Continental 
by means of a suction fan drawing air 
across grinding bench into an opening 
directly in front of blade being worked 
on. Suction is regulated by raising or 
lowering sliding vertical door behind 
blade. Fan action is strong enough to 
remove all dust from bench beneath 
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Aileron Synchronizing Jig 


• Fan American Airways uses this 
jig, instead of old "guess and try” 
method, for synchronizing ailerons. 
Jig (illustrated here in photo and 
sketch i is put on gearbox, arm is 
locked on quadrant, and gear box 
screws are set and adjusted, this oper- 


ation being repeated on all four gear 
boxes, making synchronization certain. 
This jig, which saves as many as 200 
man-hours each time it is used, was 
developed by Frank Taubl. chief of 
control shop, Pan American Airways, 
LaGuardia Field, N.Y.C. 
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LOOKING AHEAD 
TO AIR CARGO MARKETS 


By ROBERT K. KINZEL 
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FLYING EQUIPMENT 




Armstrong Whitworth Albemarle twin-engine mid-wing craft o rigi- 

delivered as glider-tow and observation plane, production hold-ups 
and tactical changes have precluded its first-intended use. Fuselage 


in appearance of center portion of fuselage 10 that of Bristol Beau- 
fort, with Boulton Paul four-gun power turret mounted at aft end of 
cabin. Albemarle's top speed is listed as better than 250 mph. 
Engines are 1 ,560-hp. Hercules XI plants. 


Armstrong Whitworth "Albemarle" 
Reconnaissance Bomber 


Following series of production difficulties, 1939-design croft joins 
RAF ranks with new observation, transport, and glider-tow duties. 


D esigned for large-scale subcon- 
tracting and extensive use of wood 
and steel, the Armstrong Whit- 
worth Albemarle twin engine midwing 
reconnaissance-bomber is, after many 
production schedule delays, being deliv- 
ered to the RAF. 

While originally designed in 1939 as 
a medium bomber, the hold-up in produc- 
tion, coupled with tactical changes, have 
changed this model's status so that the 


Series II craft now being delivered are 
generally used for observation, glider tow, 
or transport duties. 

Fuselage is designed for construction 
in three parts (front, center, and aft) the 
first two being attached, respectively, 
to front and rear wing spars. Framework 
of the front section is of stainless steel, 
with the other two utilizing high tensile 
steel. Covering, of unstressed plywood, 
attaches -to spruce formers. 


Armor plating is set ahead of the front 
spar as a folding door between the front 
and center fuselage sections. Flooring 
over the bomb bay — located under the 
spars and extending fore and aft — is 
of sheet alloy for additional armor. 

In profile, the bombardier's compart- 


that of the American-built North Amer- 
ican B-25 Mitchell. Normally, the Albe- 
marle crew includes but one pilot (seated 
on the left side of the cabin above and 
behind the bombardier), but an extra con- 
trol column i3 carried for use by a 
co-pilot, who would use a folding seat 



180 


AVIATION, April, 19*4 


mounted in the right side of the cabin. 
Radio operator-navigator’s compartment 
is immediately aft of the pilot's seat. A 
four-gun Boulton Paul power turret with 
a 360-deg. arc is set atop the fuselage- 
somewhat like the mounting in the Bristol 
Beaufort — just aft of the wing trailing 
edge. The extreme aft end of the fusel- 
age under the stabilizer and elevators is 
glassed in for observation work, with the 
glider tow attachment (when installed) 
set just below the transparent portion. 

The wing is built in three main por- 
tions : Center section, extending through 
the fuselage to the engine mounts, and 
two outer panels. Center section main 
spar is built up of four square-section 
steel booms and attachment to the fuselage 
is through eight pins, four on each of the 
fore and aft faces, to the front and center 
fuselage sections. Aft of the rear spar 
are detachable sections built up of spruce 
and plywood ribs for most of the length 
and, to carry flap hinge loads, steel tube 
ribs. Hydraulically operated three-posi- 
tion flaps are built up of tubular steel 
spars, spruce and plywood ribs, and ply- 
wood covering. 

Outer wing panels have two spars, built 
up of spruce booms reinforced by light 
alloy inserts and plywood webs. Plan 
bracing comes from steel tubes attached 
to the spars through steel channel gussets. 
Normal ribs are of conventional construc- 
tion — spruce booms and plywood webs. 
Ribs which carry aileron hinges are spruce 
and plywood, reinforced by steel channels 
between-spars, and square steel tubing 
with gusseted joints aft of the rear spar. 
Ailerons are of construction similar to 
that used for the flaps. 

Stabilizer is of all wood construction, 
the two spars consisting of spruce booms 
and plywood web. It is attached to the 
fuselage by two bolts on the front spar 
and two adjustable links on the rear 
spar. Elevators are plywood covered, 
with the trim tab set in the port side 
and the balance tab on the starboard. 

Twin fins and rudders are rounded off, 
somewhat like those of the Lockheed 
Hudson and Ventura, and like those on 
these planes, they are set-in approximately 
18 in. from the tips. Both are similar in 
construction to the stabilizer, except that 
the rudders employ single tubular steel 

Power plant consists of two 1,560-hp. 
Bristol Hercules XI two-row 14-cyl. air- 
cooled radials, spinning three-bladed full- 
feathering deHavilland propellers of 14 
ft 6 in. dia. Delivered as “power 
eggs,” the engines are bolted to the wing 
at four points, the load being distributed 
through two tubular steel ribs at the 
outboard end of the wing center section. 

Hydraulically operated landing gear is 


Specifications 8 Performance Data 

Cruet -I r II 

Hifb epccC 2S0 irpD 

Power two !.S60-bp- Bristol Hercules XI 


tricycle type, I-ockhecd-built, with both 
nose and main wheels retracting back — 
the nose wheel up into the fuselage be- 
neath the bombardier's compartment and 


the main wheels into the engine nacelles, 
where they are partially enclosed by light 
alloy metal fairing. Accompanying box 
tabulates data on craft. 


"Tony" Is Nips' 109 


R ecently revealed to be in action in 
Pacific ' theater, Jap's new liquid 
cooled inline-engine fighter dubbed “Tony" 
(sec three-view) is reported to be Nip’s 
version of German-designed Messer- 
schmitt Me-109. At first it was thought 
these planes were German-built craft sold 
or loaned to Japs, but latest reports indi- 
cate Nipponese have followed their usual 
custom of adapting a basic design to their 
own producton facilities. Engine is re- 
ported to be quite similar to Mercedes- 
Benz DB-601 engine which powers 
Mc-109. Like airframe, it is believed 
Japs are building these power plants with 
certain of their own modifications of this 
German design. Combat pilots report 
that “Tony” is formidable, being fast 
and highly maneuverable, but like other 
Jap craft it is not as heavily armed as 
are American planes. Accompanying 
silhouettes, first published in February 



Aviation, are said by those who have 
seen “Tony" to be an accurate repre- 
sentation of this latest enemy fighter. 


RAF s Newest Power Plant 



First picture released on Napier Sabre 24-cyl. "H" -sect ion engine which powers Britain's 
Hawker Typhoon fighter-bomber. Twin crankshafts, between rows of horizontally-opposed banks 
of six cylinders, each arc geared together to drive single four-blade propeller. No details 

approximately 2,000 hp. - ' ' 
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SKILSAVT TOOLS 

B MAKE AMERICA'S HANDS MORE PRODUCTIVE 
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CIVIL OPERATION & TRAINING 
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TIME - — ’ 


Castings 

pass in R^iew 

A j double aulCN 




Have you explored the possibilities of inspecting castings 
in mass production — of looking inside of every casting, at 
rates as high as 800 per hour? 

You can do exactly that with the KELEKET Combination 
Fluoroscopic and Radiographic Unit. Production is faster 
— inspection is closer — and you don’t have to destroy any 
casting to inspect all. 

You can inspect either fluoroscopically -or radiographic- 
ally with this combination unit. Fluoroscopy has the advan- 
tage of greater economy, as it eliminates all film, chemical 
and processing costs. And its sensitivity exceeds 5%. The 
radiographic method gives you a permanent record and 
may be used for inspecting large, heavy parts which do not 
lend themselves to the fluoroscopic method. 

KELEKET offices are situated in 64 cities. Phone the office 
nearest you — or write direct to Covington for full details 
on this high-speed, KELEKET X-ray inspection unit. 
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Review of Patents 



AVIATION, April, 1944 


Side Slips 


T hk vo unc i.aiiy made wonderful 
progress learning to be a riveter, 
and when she drilled livets out, the 
job was neat as could be. First day she 
went on the production line the foreman 
happened by just after she'd set half a 
dozen rivets. He was most enthusiastic 
— said he’d be right back with some of 
her fellow' employees who should see 
what really good work looked like. Few 
minutes later he returned, only to find 
all the- rivets neatly drilled out. To his 
amazed query she calmly replied, "Well 
that's what we did all through school — 
rivet and drill, rivet and drill. . . . " 

• Couple of Air Force captains, with 
furlough orders in their pockets, were 
champing at the bit at Algiers, trying to 
get a plane ride back to the States. But 
it was no go; they didn’t have the right 
priorities. The sailor who had just made 
a normal 20-day crossing on a merchant 
ship was most cordial. "We’ve got plenty 


back with us." "Swell," shouted one of 
the pilots, "how many hours do you make 


• The CAA administrator must believe 
there will be 500.000 civil airplanes 
around "by the end of the first postwar 
decade" — because he has stuck to that 
figure in all of his latest speeches and re- 
ports. It's a nice round figure and cer- 
tainly far more optimistic than results of 
any careful studies we’ve seen. One 
thing we'd like to know, though, espe- 
cially after paying income taxes last 
month and making the estimate of our 
so-called "salary" for this year— just 
who’s going to buy those 500,000 ships, 
and just what are they going to use for 

• Young fighter pilot friend of ours just 
got back from more than a year flying 
P-40's in New Guinea. Like many fighter 
pilots, his hearing was just a touch less 
acute than it was before he put in several 


hundred hours on combat missions. He 
says that out there, whenever a fighter 
pilot said. "What?”, the wiseacres 
cracked. "Oh, P-40 ears?” To which the 
fighter pilot immediately retorted, “Yes, 
thanks, I'll have a beer.” Seemed to take 
care of situation in very little time. 

• Title of one of the papers presented at 
a technical society meeting was Contri- 
bution to Nocturnal Instability by Ad- 
vcction. Getting. nocturnal instability by 
advection may be all right, but we'd just 
as soon stick to the old fashioned way — 

• Young aeronautical engineers cutting 
their eye teeth on warplanes may think 
some of the specifications they have to 
meet are, to put it mildly, a bit odd. But 
such-type specs are not new. Years ago, 
for example, a designer got a verbal order 
which at the same time laid down specs. 
Man wanted "the biggest blank-blank air- 
plane in the world, and the fuselage's 
goUa be high enough for me to walk 
in — straight up — wearing a silk topper.” 
As we remember it, he had to accept a 
"design compromise” on the matter of 
the silk hat, but he did get an airplane 
designed to carry 32 passengers on 900 hp. 


Asked Goebbels of Gocring; 

“How're we faring? 

Those Allies (the sons!) 

Drop bombs by the tons. 
Even faster than I — 

Quite able to lie, 

Can shout o’er the air. 

With blasts and fanfare. 
‘Quiet, you dumkopfs, 

Bombs really ain't there !' " 

Said Gocring to Goebbels. 

His voice full of trebles: 
"Keep tellin' 'em, Jo-Jo, 

'Til Shicky says, 'Ve go !' 

— If you're fast on your feet. 

Me and him won’t be 
Fhigseuging slow!" 


• "In an effort to conserve paper," a 
recent government letter told us, one 
bureau "is attempting to limit its regular 
releases to short announcements or to 
news articles of fairly wide interest" 
Then followed a hedge paragraph noting 
that “occasionally, however, we have 
available” etc., etc . . . concluding with 
a line that "the enclosed may be of 
interest to you.” Then followed ten sheets 
of the most beautiful, heavy, glossy paper 
you ever saw. giving excerpts from papers 
which had already been reported in tech- 
nical journals. Every one of these beauti- 
ful glossy sheets had printing on but one 
side. 

That’s one of the nicest things about 
some of these government bureaus — al- 
ways setting wonderful examples for 
industry to follow. 
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\lR POWER, mounted on vast, superior 
Engine Power, is a mighty convincing persuader. It spear- 
heads today’s great offensive and, tomorrow, will attain its 
true destiny by advancing the world's commerce, freedom 
and enlightenment. Implementing chat engine power are 

U. S. Super-Positive Piston Rings 

the choice of America’s Engineers — who have wrought the 
aircraft engine miracles which are giving the United Nations 
air supremacy. 


I". KUL1CK Pbaragrjpb 



Painstakingly produced of the finest available materials, 
and critically selected, in unyielding adherence to a self- 
imposed set of rigid standards — above and beyond the indus- 
try's specifications, U. S. Super-Positive Piston Rings are 
outstanding in their proved dependability — wresting all pos- 
sible power from America’s super fuels — producing that 
Power to Persuade and Preserve Peace. 


U. S. HAMMERED PISTON RING CO., INC. 

STIRLING, NEW JERSEY, U. S. A. 


For Victory .... Buy BONDS 

For Ring Conditions Favoring Peak Performance .... Use V. S. Super-Positive Piston Rings 


POINTERS ON PLANES 


No. 2 of a Series 



etecraoN ic 

TUBE- 


>DUf?AMOLD ELECTRONIC METHOD 
'of polymerization BONDS 
spars in 2.0 m wares — 
Ordinary qluinq meihod 
takes 8 hours 


Electronics Now Used in Making Aircraft Spars 


Fairchild's Duramold engineers have 
harnessed the electron to a new and ur- 
gent task — the manufacture of spars, backbones of 

Usual plywood techniques for joining thin layers 
of wood could not be applied in making heavy wooden 
aircraft components. New methods were needed and 


Fairchild engineers found the solution in elec- 
tronic energy, employing radio high frequency with 
an apparatus similar to that used by radio stations in 


sending out short wave broadcasts but designed spe- 
cifically for heating the plastic adhesives efficiently. 

Heat generation by radio frequency, coupled with 
the use of special plastic adhesives, now turns out 
better, stronger spars. Production lime has been 
reduced from hours to minutes. The use of 
electronics has become standard procedure in this 
phase of Fairchild's Duramold process for build- 
ing plywood structures — another instance of how 
Fairchild engineers apply "the touch of tomorrow 
in the planes of today.” 


kairchild H inraft 


Division of Fairchild Engine & Airplane Corporation, 
Hagerstown, Maryland ....Burlington, North Carolina 



"Heli-Coil” Screw Thread Inserts provide a 
® simple and inexpensive method of protect- 
^ ing tapped threads in light metals and plas- 
tics against abrasion, stripping and seizing. 
Furnished in stainless steel or phosphor bronze, they 
can be installed quickly with hand or power tools. 
Manufacturers of aircraft engines and accessories 
use “Heli-Coil” Inserts in applications where solid 
screw bushings were used previously. In fact, al- 
most the entire output of this Company is used for 
aviation purposes today. These inserts are used 
not only in original construction, but in salvage, re- 
placement and maintenance — in the factory and in 
the field. The fact that they meet the rigid require- 
ments of aircraft engine manufacturers indicates 
wide usefulness throughout industry after the war. 
Send for engineering literature. 


and pots nil™ 

^ C L mmN «»CE 

HELD SERVICING AND 
ORIGINAL INSTALLATION 


'ZeU.&il INSERTS SAVE 

TIME .hu WEIGHT 

©il^ps 


THE SCREW SYSTEM WITH THE 

ANTI-FRICTION THREAD LINING 


li l ¥ AIRCRAFT SCREW PRODUCTS COMPANY, ml 

47-23 35th STREET • LONG ISLAND CITY, J, N .Y. 
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Dickers Hydraulic Units are 


Early realization of the importance to the war effort that air- 
craft hydraulic equipment comply with Winterization Speci- 
fications of the Army Air Forces led to the extensive research 
and testing that Vickers has done in this field. The cooperation 
of the Army and Navy services has had much to do with the 
success of this Vickers program. 

The Vickers Aircraft Hydraulic Units illustrated here have 
either Yellow Dot or White Dot marking, as indicated. The 
Yellow Dot signifies that the unit complies with Winterization 
Specifications of the Army Air Forces for operation between 
—65 deg. F. and 160 deg. F. The White Dot indicates tentative 
approval of the unit: it is functionally satisfactory having 
proper mechanical fits (clearances checked with both maxi- 
mum and minimum tolerances at temperatures from —65 deg. 
F. to 160 deg. F.) but does not have AN approved winterized 
packings. Just as soon as winterized packings become avail- 


able, they will be incorporated in these units and request made 
for Yellow Dot approval. 

Vickers is making every effort through its extensive research, 
engineering, manufacturing and testing facilities to assure 
early compliance of all other Vickers Aircraft Hydraulic Units 
with the Winterization Specifications. 


n/T CKERS Inrnrpnrnletl 
1462 OAKIMAN ULVD. * UETItlllT 52, MICH. 
Engineers and lluildera of 
Oil Hydraulic Equipment 
Since 1021 


iVIATTON, April, 


AVIATION'S SKETCH BOOK OF DESIGN DETAIL 



liM 




I wouldn't P^ xEYr 

for LOVE or MOVE* 


"It's a Bonney wrench — one 
of the sweetest, smoothest- 
working tools in any man's 
kit. It came with my Bonney set. And, man, 
am I glad I made that investment. With the 
big job we mechanics have to do today, a 
set of Bonney Tools is worth a million bucks 
in getting jobs out faster, and easier. 
They're built to take it, too!" 
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SKETCH BOOK 



Underside view o I Republic P-47 Thunderbolt 
left wing, showing landing gear wheel well. 
Landing gear strut attaching unit fits into 
wing at A, immediately alt of No. I spar, B, 
strut itself retracting up into opening at C 
and wheel into well D. Rib E is built-up dural. 
Fuselage attachment fittings are at F and G. 


(top) is built up milled extrusions and sheet 

utilized for No. 2 spar (center). No. 3 spar 
ard sheet, and it extends from inboard end 
butts on to aileron spar. 
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Burndy HYLUG Equivalents 
of New Aircraft Standards 


AN659 and NAS39 


AN659 
NAS39 
Dash No. 




1 YAV18-H6 

2 YAV18-H 

3 YAV14-H5 

4 YAV14-H 

5 YAVIO 

6 YAV10-T2 

7 YAV8C-L 

8 YAV8C-L2 

9 YAV6C-L 

10 YAV6C-L2 

11 YAV4C-L 

12 YAV4C-L2 

13 YAV2C-L1 

14 YAV2C-L 

15 YAV1C-L1 

16 YAV1C-L 

17 YAV25-L1 

18 YAV25-L 

19 YAV26-L2 

20 YAV26-L 

21 YAV27-L 

22 YAV27-L1 

23 YAV28-L 

24 YAV28-L12 
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SPECIFY TRU'LOC TO MAKE SURE 
THAT YOU GET THE ORIGINAL SWAGED TERMINALS 


to develop the so-called "standard” sleeve-type 
swaged term in a l s so that in dimensions, swag- 
ing qualities, final strength and finish they would 
always be right on the beam. These swaged 
terminals were originated and patented by the 
American Chain & Cable Company, Inc. — and 
it might be worthwhile to remember that when 
you specify TRU-LOC you get Swaged Terminals 
that represent the greatest experience in the 
industry with them. For complete data and illus- 
trated bulletin, address our Detroit office. 

AUTOMOTIVE AND AIRCRAFT DIVISION 

6-235 General Motors Building, Detroit 2 
AMERICAN CHAIN & CABLE COMPANY, Inc. 

BRIDGEPORT, CONNECTICUT 



As the aircraft industry developed, American 
Chain & Cable Company, Inc., instituted a con- 
tinuous program designed to actually anticipate 
demands that would be created by advances in 
aircraft design. 

This program has already produced Center Pull 
Loop Fittings for secondary controls, Ball-Type 
Swaged Terminals and Ball with Strap Control 
Terminals — to mention but three of its concrete 
results. 

It was — and is — a definite part of the program 


ENGINEERING DATA BOOK 


SHEET NUMBER D-79 

CLASSIFICATION STEEL WELDING 

SUB-CLASSIFICATION NE STEELS 

<rx 

NE 8630 for Welded Airframes 

Reports by Materiel Center USAAF, Wright Field, Dayton, Ohio 

I NVESTIGATION of alternates to standard structural for not substituting NE steel for similar standard types, 
alloy steels lias given following results with regard each fabricator should determine by experiment if 


s Calling for Alternate Stee 


<r% 


6357 

6350 

6535 


8740 (S640‘) 
8740 (8640*) 
8740 (8640*) 
8630 

8735 (8635*) 
8630 

8735 (8635*) 


6294 B 
6370 A 
f 6310 A 
\ 6330 A 
I 6380 A 
6312 A 
/ 6315 A 
\ 6335 


3140 

4130 

4134 

4130 

4134 




Tests on NE 8630 Sheet and Plate, and Butt Welds Made Thereof 
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Tank men can't keep cool— but their oil must! 


Yankee engineering 
skill licks another 
tough problem 

Outside it’s 120°. Inside — well, how 
hot is a blast furnace ? Your helmet is 
lead. Thesweatstreamsdownyourback. 

You’re taking real punishment. And 
so is your General Sherman. 

If anything can keep cool in this in- 
ferno, you're glad it's that big engine 
back there. A conked-out tank is meat 
for anti-tank guns! 

But her splendid motor roars on. 
You bless the lads who built each vital 
part. She’s the best! 


Special oil coolers for these tank 
motors that must perform under ex- 
treme conditions of temperature and 
terrain are among the more than 100 
war items being produced today by 
Borg- Warner companies. 

Many of these products are going 
to the fighting fronts in material 
produced by your industry. And, 
as in our peacetime work with you, 
our guiding principle in this war- 
time partnership is — "design it 
better — make it better.” 

This is the principle which we will 
carry forward into the post-war 


world when your energies and ours 
will again be teamed to supply the 
tremendous accumulation of civilian 



BORG-WARNfER 


Peacetime makers of essential operating parts for the automotive, aviation, marineand farm implement industries, 

and of Norge home appliances these companies which form the Borg-Warner Corporation are today devoted exclusively to the 

needs of war: boro * beck ■ borc-warnbr international • borc-warner service parts • calumet steel . Detroit gear aircraft parts • 
INGERSOLL STEEL & DISC • LONG • MARBON . MARVEL-SCHEBLER CARBURETER . MCCULLOCH ENGINEERING • MECHANICS UNIVERSAL JOINT • 
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ENGINEERING DATA BOOK 


SHEET NUMBER . . 
CLASSIFICATION . . 

SUB-CLASSIFICATION 


D- 19 cont’d. 
STEEL WELDING 


Tubing Conforming fo Specification AMS 4530 


Quench 1,550'F.; draw 1,100°F. 
Quench 1,550‘F.; draw 900°F . 
~ nch 1,550'F.; draw 700°F. . . 


60.000 1 
54.600 1 
50.500 

128.50C . 
155,700 1 
180,500 1 


nalized at 1650° f 


<r% 


el Center 
82 ,420t 
80, 300 f 
68,900* 


100,690t 

100, soof 

93,150* 


91,000 

88,500 

75,700 

63,380 


s on Welded Tubing (Materiel Center 


Treated Strength in 2 In. 


:1, preceded by slight eiongati 


Low carbon 
Low carbon 
High tensile 
High tensile 


Diagonal, through bi 

Part in sound weld 
* base metal 

rough blowholes ii 


High tensile 
Heavily coated 
Hig h tensile 
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25 BEAVER STREET, NEW YORK 4, N. Y. 



SEND FOR CATALOG 
No. A-102 
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? second 


recently met for ’ 
time. Represented 
Chamber's Personal Aircraft 
Dept.; Aviation Distributors & 
Manufacturers Assn.; Early 
Birds; the insurance group; 
National Aeronautic Assn. ; 
National Assn, of State Avia- 
tion Officials; and the Na- 
tional Aviation Trades Assn. 

There is a Lea Bill angle 
in the fact that the Committee 
is seeking to reach an agree- 
ment on Lea's HR 3420, re- 
vising the civil air law. The 
group is on record as favoring 
legislation authorizing CAA to 
survey the need for small air- 
ports, strips, markers, etc.; for 
extension of the civil pilot 
training program to 1949; and 
against disposition of surplus 
war aircraft by a commission 
under OAB. 

Wright Tunnels Readied 

Two new wind tunnels near- 
ing completion at Wright 
Field, experimental center of 
the AAF’s Materiel Command 
are expected to provide much 
additional valuable data to the 
Army’s technical experts in the 
study of flight characteristics 
of new planes. 

Expected to be ready for 
operation in about a month is 
a 150-ft. tall vertical wind tun- 
nel, designed for testing free- 
flying models and parachutes 
in a windstream of 135 mph. 
The windstream is sucked up- 
ward through a 12-ft. dia. test 
chamber by a 1,200 hp. elec- 
tric motor which turns 16-ft. 
dia. fan blades at the top of 
the structure. After the air 
rises through the chamber it 
"overflows at the top like a 
fountain and passes downward 
through ducts to the bottom of 
the tower, where it is again 
drawn up through the test 
chamber. 

Besides giving the Army en- 
gineers a new means of testing 
all types of parachutes under 
controlled conditions, greatest 
advantage of the vertical 
nel is expected to be in 
study of flight characteristics 
of free-flying balsa-wood plane 
models, which are tossed into 
the tunnel to ride the stream 
of rising air. Equipped with 
flaps, ailerons, rudders, and 
elevators which can be m 
pulated through a remote 
trol magnetic device, the free- 
flying models can be pul 
virtually any maneuver a 
will of the operator. 

Due for completion 

wind tunnel, one with a 
dia. test chamber, bui 
more conventional horizontal 
fashion, but with an extremely 
unconventional wind tunnel 
speed — approximately 
speed of sound, 765 mph. 
sea level and higher at loftier 
altitudes. 



CALLING NAMES 


elected president of the airm-aft 
production t 
it, succeeding 




Vandeburq 


Rogm- Williamson is named ai 

Washington 

traihe manager, , 

B. Burkhard* 




being offered for sale, 
companies interested art 
vited to address AAF Material 
Command, Midcentral Pro- 1 
curement District, 111 West] 
Jackson Blvd.. Chicago 

attention Redistribution & 
Salvage Section. 

GAC Wage Rates Upheld 

General Aircraft Corp., As- 
toria, L. I., N. Y., announces 
that the Airframe Panel of the 


expect the new high speed 
wind tunnel to make a major 
contribution in providing addi- 
tional knowledge about com- 
pressibility, that obstacle to 
increasing airplane speeds 
which is standing in the way 
of speeds much higher than 
500 mph. New principles of 
aircraft designing are needed 
to make the airstream flow 
smoothly past the plane at 
greater speeds, and the actual 
of the higher speed air- 
stream in the new tunnel will „ 

aid greatly in developing thesel mous i y upheld the company's 
~ - w designs. wage rate structure as estab- 

lished under its job classifies - 
Revising Traffic Rules tion. The case was in 
nection with General's l 
Private flying is coming out contract signed Dec. 22, 
of the superman class and The Panel also favorably de- 
down to the common man via c ided a question with reference 
a drastic revision of air traffic merit increases. The deci- 
rules by the CAB. states Chair- sion was made 
man L. Welch Pogue. The by Lo cal 106 UFWA CIO 
CAB has authorized its Safety the company. Recommenda- 
Bureau to submit a complete I tions of the Airframe Panel 
revision of the Air Traffic were signed by Thomas L. 

Rules for public comment, as! Nor t 0 n. Chairman; Charles R. 

itep in a program j Hook, Jr., Industry (dissenting 
simplify Civil Air| w ith respect to merit in- 

private j ci. eaS es) ; and Ed. Hall, Labor, £ h —“—y 

and public 



Regulations 
flying will not be impeded. 


Final action o 


s will b 




all suggestions and criticisms 
have been carefully considered. 
The date set for the return 
of comments was Mar. 15. The 
Board said it will hold public 
hearings if necessary. 

Surplus Outlets Sought 


Mar. 


AAF wishes to obtain out- 
lets for the disposition of sur- 
plus materials and equipment, 
according to the Redistribu- 
' Salvage Section, AAF 
Materiel Command. Raw and 
fabricated materials, standard 
parts, motors, hardware, fab- 
' :, precision tools, equipment. 
Col. Kemmer and his staff land other surplus stocks are 


American Buying AEA 




whereby American c 


American Export Airlines. 

The figure was put at S3,- 
000,000. It is stated this money 
would be • used for inter- 
national-field expansion. 

CAB approval of the deal 
would end control of AEA by 
the steamship line, thus satis- 
fying the CAB ruling of last 

Both airlines are members 
[ the group of 17 operators 
advocating the "free policy" 
in postwar international ai: 
transport. 


Illinois Institute 


Collins, recently 
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r installations. 


Chamber of Commerce. 


I. Henshel is appointed 




Paul P. Collins is elected presi- 
dent, Northeast Airlines, suc- 
ceeding Samuel J. Solomon, \vh< 


Research, and 
f engineer. Is named c 


s named employ 


tliorne flying organizations. 
H. B. McKay, former v.-: 
charge of production, St. Loi 
Aircraft, joins Fairchild Ai 


handle special assignments at 
wick wi r^pencer^Lf? gob 


Morrison, general 


. Brown and Steven Mar- 
have been appointed chief 



president for the unex 

term, the following changes 
magazine: William p. 


i, formerly 

oe manag- 
ing editor: and Virginia Edwards 
— -- editorial 
Hamilton 



ing changes: H. W| Crowther, 
V.’ |l A! n BlackweM shihs^to^ijlcrl 


THE WASHINGTON 
WINDSOCK 

By BLAINE STUBBLEFIELD 


Air war in Washington has settled down to organized 
routine. Aviation officials of Army, Navy, WPB, Air- 
craft Councils, and other agencies have stayed put, 
gained experience and efficiency. There is very little 
inside bickering and jealousy. This goes for the whole 
war set-up. 

But the Capital and the government everywhere are 
swarming with complacent straw-bosses and incompe- 
tent employees who could be discharged by trainloads 
with no bad effect. Profligate waste is the rule— not 
the exception. Weak resistance against this orgy would 
turn into an uprising If it were not for the wartime 
notion that even dubious aids to victory are worth 
any price. 

The aviation "underground" is still striving for an 
Air Power Department in addition to the Army and 
Navy Departments. Some of these restless progressives 
want to combine the Army, Navy, and aviation into 
one defense organization with a new name, and they 
have good arguments. But so long as the existing set-up 
continues to win, their hope remains dim. 

Plans are maturing for completion of the basic air- 
port system of the country. Congress and the CAA 
will approve a program of fields which, added to 
those constructed for war, will accommodate trans- 
port operations and light plane flying for some time to 
come. Some types of personal planes will not need 
airports, and these types may finally constitute the 
bulk of aviation. 

A postwar unitin the AAF has gone almost unnoticed 
— a group working on plans as yet unannounced. Many 
persons believe that our air arms will seek to main- 
tain large forces after the war. that one of their aims 
will be the building up of military aviation in foreign 
countries, especially in Latin America. The AAF has 
been sending higher-ranking military attaches to 
South America recently. 

Some airline operators may be disappointed because 
Douglas feels obligation to deliver first postwar out- 
put of DC-4's to the four lines that ordered them 
antebellum, but most bystanders think Douglas has 
the right approach. Not only domestic but foreign 
operators will be jostling for first deliveries of very 
efficient U. S. planes. Any foreigners supported by 
subsidies could offer temptingly high prices. No doubt 
Washington would step dn here with its export license 



QUICK, POPEYE, THE SPINACH! 


e thought was the 
ght dragging sensa- 
illed for soundings, 


dry land! Only damage suffered was loss of a coat a 
paint on bottom. Notteven one rivet (see left han 

pairmen hauled craft back into water, then afte 
getting new bottom paint she was back on opera 
tional duty, "quietly chuckling to herself". 
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AMERICA AT WAR 


Avia) 


inique No. 28. 


Aiming to cut Japan off from 
all its . southern conquests. 
Navy has launched a drive 
Irom the South Pacific north- 
westerly toward the 
coast. With 3,000,000 
Japanese shipping already 
sunk out of Nip’s estimated 
total of 8.000,000, Navy chiefs 
hope that further crippling of 
the Rising Sun supply lines 
can bring about collapse of the 
enemy's amphibioui 
Swiftly growing strength of 
U. S. carrier forces in the Pa- 
cific is being used with con- 
stantly greater effect in thi! 
direction. 

Jap mainland are necessary, 
Gen. Claire Chennault, 14th 
Air Force Commander, says 
that necessary base 
ready whenever the Navy 
beaches on China and that the 
14th will furnish tactical 
sistance for landings. Chen- 
nault’s job is made herculean 
by Jap blockade of China, 
which limits supply lines to air 
transport from India. This air 

being augmented with Curtiss 
C-46 Commandos and other 
new cargo craft, and Ledo road 


China is being pushed to[ 
completion with all possible 

Although Japs still occupy 
ruk in the Carolines. Navy’s 
ir arm operating from flat- 


Britain Made 90,000 Planes 
Since Start of War 


i devita 
val h 


ized i 
—in fac 


as reported to have 1 
The Marianas, only 
mi. from Japan, have 
rought under ' 
ind only the Bonin Is- 
less than 800 : 

1 between the Nip’s 
mainland and the U. S. Navy 

encountered 
frequently by American 

fighter (see page 181 ) with in- 
’ ne liquid cooled engine 
lounting a 37-mm. hub-firing 
cannon. Performance 
good, combat pilots repo 
while the craft makes a formid- 
able foe, it burns as 
ly other Jap aircraft. 
Growth of Allied 
irce is indicated by 
lat in this weapon v 
outnumber the Nips by ; 


Jan. 1. 1944, 


craft production figures for the first time, 
ts output, from beginning of war up to 
; a total of 90,000 aircraft. Over the 52- 
this amounts to monthly average of 1,730 


Britain. 

Production Minister Lyttleton. who released figures, said 
Britain built 76 percent of its total, with the Common- 
wealth contributing 6 percent and the U. s. supplying 
the balance of 18 percent. The British total in the 
period named was some 4.000 more than American out- 
put in '43 ( 85.9461. 

Prime Minister Churchill recently indicated that British 
and Russian production are roughly the same and that 


Allies 

mount a 1.000-plane mission in 
" Pacific. Two types of car- 
rier - borne fighters — the 
Grumman F6F Hellcat and 
Vought F4U Corsair — last year 
destroyed 884 Jap planes at a 
loss of 170 American craft. 



Hellcats went into action In 
September, Corsairs In Febru- 
ary of last year. 

In Europe, Allied air war 
entered entirely new phase, 
first when American fighter 
planes appeared over Berlin 
then when B-17's and B-24's, 
with P-51 and P-38 fighter 
cover, took over systematic 
daylight precision destruction 
of Germany's first city. Be- 
sides meaning that almost no 
part of Nazidom is any longer 
safe from Allied air attack, it 
indicated quicker attrition of 
the Luftwaffe's defensive 
fighter force. 

The German air force is los- 
ing so heavily. In two ways, 
that some air leaders hope it 
' become ineffectual by late 
mer. In the air, during 
recent week, the American 
8th destroyed 439 Nazi planes, 
while the U. S. 15th, in Italy, 
accounted for 205, a tidy total 
of 644 — a lot more than the 
Germans could build in that 
Some officials estimate 
half the enemy's fighter 
plant capacity has been para- 
lyzed, possibly reducing output 
to a figure well below 1,000 a 
month. 

Meanwhile, despite heavy 
■sses in some of the larger 
attacks, American bomber 
'.osses on an over-all basis 
itand at 3.1 percent and fight- 
ers at 07 percent since the 8th 
first attacked Germany 1c Aug 
1942 Both figures are far 
below prewar loss estimates 
Tills has been one contribut- 
ing factor to heavier and 
heavier AAF armadas- flights 
1000 Fitting Fortresses and 
Liberators are common now; 
days, and reports indicate O' 
forces aic going out with !■ 
percent fighter cover all the 

Minister Churchill re- R 
ported that the American air 
outnumbers the s 
RAF, which is also continuing j‘ 

being stepped up far beyond o 
anything yet employed '' 
imagined. 


Russia, too, is building bases 
nd establishing bomber com- 
mands with one objective — 

Despite really tremendous 
growth of Allied air power, no 
n authority than Church- 
trns that the United Na- 
cannot count on writing 
Germany off this year — it may 
take well into next year, he 
says. Things are going well 
but there's still a lot of war 
ahead. 


Obituary 

industry. During World 
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PIN A MEDAL 
ON 



You get far more than just a smooth,. black liquid 
concentrate when you use Dag colloidal graphite. 
A versatile group of valuable properties is also at 
your service. The most important of these properties 
are listed here. A color and a number is given to 
each for easy reference. 

In the typical applications below, trace the record 
of some of these properties. You can do this 
simply by matching the ribbon colors against the 
property chart. 


2 6 14 13 


CITATION: 






Slippery — a Good 
Lubrii 
Soiier than talc 



Maximum Purity 



and pick out those properties which 
you can use. Then slate your prob- 
lem to us and let our engineers give 
you the benefit of their experience. It is quite possible 
that they have already studied a parallel application. You'll 
pin a medal on yourself for calling in Mr. Dag. 


ACHESON COLLOIDS CORPORATION 

PORT HURON, MICHIGAN 





Gages often must be accurate to within infinitesi- 
mal tolerance limits— a very few millionths of an inch. 
These "millionths" must be measured accurately. 
The Republic Gage Company and hundreds of 
other gagemakers know their gages are right 
because they use Sheffield Visual Gages for final 
inspection. This widespread use by gagemakers 
is testimonial proof of dependable, highly accu- 
rate performance of the Visual Gage. The respon- 


sibility of integrity so imposed is appreciated by 
Sheffield and respectfully observed by the master 
craftsmen who make the instruments by which 
other types of gages are checked. 

DELIVERY WITHIN TWO WEEKS can be made of 
your Visual Gage requirements for production 
and gage inspection. Six amplifications, 500, 1000, 
2000, 5000, 10,000 and 20,000 to one. Wire or 
write for quotation. 



THE SHEFFIELD CORPORATION 

2)enfZem /, 0Aic-, 


Aviation Manufacturing 



pen to aircraft producers. The 
WPB and the armed services 
will specify what cuts are nec- 
essary as war needs change, 
then decide which manufac- 


nomic Administ: 
5,000 planes wi 
mostly Bell P-: 
Douglas A-20's 
American B-25'; 
total to Russia 


In 1943, 
Russia, 


North 


Following terminations, gov- 
ernment-owned inventories of 
equipment and materials will 
be removed from plants and 
redistributed to producers still 
in war work. An increasing 


Another aircraft report by 
the Truman War Investigating 
Committee praises the indus- 
try for its excellent production 
record, reiterates much well- 
known information. It says 
there are bound to be bad spots 
in a program so big. The com- 
mittee says it will undoubtedly 
report any future failures, 
makes no reference to un- 
favorable publicity resulting 
from previous reports, praises 
Grumman for its production 
record and for its new type 
of folding wing, and commends 
Douglas for its DC-3. 


February's airplane unit pro- 
duction of 8,760 craft is 29 less 
than the January figure of 
8,789, but the drop is mislead- 
ing. The month was short, 
otherwise the unit output 
would have reached 9,000 to set 
a new high. Charles Wilson, 
chairman of the Aircraft War 
Production Board, said that 
production probably will stand 
around 9,000 for several 
months. The industry seems 
to have reached its approxi- 
mate peak in units. 

Airframe weight — the true 
measure — rose 4 percent, from 
90.3 million pounds (including 
spares) in January, to 93.5 


$500,000,000 in 1944. The '43 

$1,172,000,000. About three- 
quarters of the 1944 facilities 
expenditure will be for ma- 
chinery and equipment, the 
rest for construction. 


power will be diverted back to 
civilian goods, depending on 
the trend of war. This out- 
look would be quite radically 
changed if Congress enacted 
new legislation in disagree- 
ment. However, drastic change 
seems unlikely. 


JCTB States Termination 
Policy 

Joint Contract Termination 
Board of Army and Navy has 
issued a statement of policy 
on termination financing. The 
statement says that termi- 
nated contracts must be settled 
promptly; that settlements 
should be final and not subject 
to review except for fraud. 
Existing policies and proced- 
ures are detailed, as well as 
those proposed under pending 
legislation and the plan of 
payment to prime and sub- 
contractors; excess payments, 
loans, and interest on claims, 
are fully covered. 

The Baruch plan for transi- 
tion from war to peace gives a 
fair indication what wifi hap- 


Craft Lc 


Of 150,000 airplanes pro- 
duced in the United States 
since the Lend-Lease program 
started in Mar. 1941, 28,u00 
have gone to allied countries. 
Three-quarters of the exported 
planes were combat types; the 
others, transport and trainers. 
Combat exports included 9,800 
bombers with four, two, and 
single engines, and 10,700 
fighters with single or twin en- 
gines. The Lend-Lease air 
program of airframes, engines, 
and parts now totals $3.9 bil- 
lions. These figures are from 
Leo Crowley, Foreign Eco- 


Production by weight will con- 
tinue upward. Eighty-four 
percent of this weight is in 
fighters, bombers, and cargo 

plane schedules have been 
deeply cut back. Emphasis 
now is on long-range fighters 
and on heavier armament and 
arms on heavy bombers 

met or exceeded their sched- 
ules in February. 


Installation of a new auto- 
matic chain conveyor system 
in the horseshoe curve of the 
Glenn L. Martin final assem- 
bly line has cut in half the 

and has cut the number of 
men needed in the operation — 
formerly a manual and tractor 
job — from 66 to 6. 

Under the new set-up, a 


unit production figures more 
frequently, to avoid the wrong 
impressions created by long 

plicated by holidays. In Feb- 
ruary the rate was 350 per day 
— a new high over the January 


Mr. Wilson said that mass 
airframe production has re- 
duced construction time by 90 
percent. In the early develop- 
ment period, 200,000 man- 
hours were required to build a 
four-engine bomber; the time 
now is but 13,000 hr. New 
scheduling procedures have 
been set up to center control 
of delivery of parts and com- 
ponents in the hands of manu- 
facturers themselves. The 
manpower problem has been 
extensively solved. 


Aircraft Plant Construction 
$500,000,000 in '44 
Though oonstruction of fac- 
tories for most war equipment 
was stopped long ago in favor 
of quicker conversion of exist- 
ing plants, construction of air- 
craft facilities will 


TAYLORCRAFT 




February Production: Record 350 Planes 
Per Day for 8,760 Total; Weight Up 4 Percent 
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FOR BEST SERVICE SEND YOUR WORN CUTTERS 
TO THE NEAREST SEVERANCE PLANT 


In the six modern, completely equipped Severance 
plants in the United States, the renewing of worn, 
dulled rotary cutters has become as much of the 
daily business as the manufacture of new tools. 

Actually, the regrinding of your worn tools requires 
the same experience and the same precise skill as 
used by Severance craftsmen in the manufacture of 
new Severance tools. Each flute is given the correct 
pitch and depth so the finished tool will not chatter. 
Each edge is carefully ground so the renewed tool 


will take the same deep, sharp bites as a new tool. 
And after being accurately reground, your tools are 
further improved by the exclusive "Severite" heat 
treat process that gives additional hardness to the 
teeth and increases their cutting life— between re- 
grinds— from three to five times. 

Check up on the worn and dulled tools in your 
plant now. For best service, send them to the Sever- 
ance plant nearest you for a factory regrinding job. 




MIDGET MILLING CUTTERS • PRECISION REGRINDING • SEVERANCE TOOL INDUSTRIES INC., SAGINAW, MICH. ■ PLANTS IN LONG ISLAND 
CITY, 1, N. Y.; DETROIT, 2, MICH.; FORT WAYNE, IND.; CHICAGO, 6, AND LOS ANGELES, 21. IN CANADA-. 60 FRONT ST., W„ TORONTO, ONT. 
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PRODUCTION-BATTLE CITATIONS 


1,320-ft. conveyor chain, con- ]. 
sisting of 1,100 solid and 1.100 
split links, was atted in a 
Boor channel. Power is via 
a 15-hp. engine with electrical 
voltage of 440. Turning at 
1,750 rpm.. this motor pulls 
some 225 tons of Marauders, 
with dollies and other equip- 
ment. 60 ft. in 3 min. The 
dollies ride along a small track 
under each plane's nose wheel. 
For sufficient power to pull the 
10 plane? on the horseshoe line, 
the motor runs in 1.000-to-l 
ratio to the huge sprockets in 
the Bnal-drive gear. 


to prepar 
rested gc 


agencies reci 
for improveme 


New Carburetor Designed 
For Small Engines 

Stromberg Carburetor Div., 
Bendix Aviation Corp., an- 
nounces development of a new 
series of "injection carburet- 
ors" for small aircraft engines. 
They are designed to main- 
tain the ice-free characteris- 
tics of the larger units. Suit- 
able for engines up to 200 hp„ 
the new "PS" series is being 
produced for the AAF for use 
in helicopter power plants, it 
is revealed by Frank C. Mock, 
director of engineering. They 
will, he states, be ready for 
delivery to private-plane en- 
gine makers following the end 
of the war. 

The new carburetors are 
single-barrel units adaptable 
for use in any one of three 
positions— updraft, downdraft, 
or horizontal. All are equipped 
with vacuum operated, single- 
diaphragm accelerating pump 
and a combination manual 
mixture control and idle cut- 


Edwaiids & Co. 

E. I. DuPont De Nemours 
(Martinsville. Va.. Seaford, 
Del., and Wilmington, Del. 
Nylon plants) 

H. M. Harper Co. 

Silent Hoist & Crane Co. 


Co. (Alice mill) 


ARC Group 

Completion is announced of 
organization of Aeronautical 
Chamber of Commerce's new 
Airworthiness Requirements 
Committee. "Lining up” of 
the group began early in Feb- 
ruary at the meeting of com- 
pany chief engineers and tech- 
nical executives in St. Louis. 
W. E. Beall, v.-p. of engineer- 
ing of Boeing, heads the body. 

The new ARC will be divided 
into Eastern and Western divi- 
sions, with the Rocky Moun- 
tains as the line of demarca- 
tion. Aims: (1) To coordinate 
airworthiness problems with 
both company technical spe- 
cialists and engineering man- 
agement; (2) to initiate studies 
and experimental tests when 
deemed advisable, or when re- 
quested by the government, in 
developing proposed new re- 
quirements or revisions to cur- 
rent requirements; (3) to pro- 
vide government aeronautical 
agencies with a single industry 
contact on airworthiness prob- 
lems; (4) to assert interests of 
aircraft manufacturers regard- 
ing agreements that may be 
made by our government on 
uniform international require- 
ments; and (5) to promote 


le propeller 




Needed for '44 
Aluminum sheet producers 
have been notiBed by P. D. 
Wilson, director, Aluminum & 
Magnesium Div., WPB, that 
production must be stepped up 
immediately if '44 aircraft pro- 
gram requirements are to be 
met. Cited was the 60 percent 
increase in airframe weight 
scheduled in '44. This blasts, 
says Mr. Wilson, the false 
rumors that there is an over- 
supply of aluminum sheet. 




Transport Aviation 


Restraint Recommended on Postwar Feeder 
Services; Route Location Remains Problem 


In sharp contrast with 
rent predictions of great 
scheduled airline expansion. 
CAB Examiners William J. 
Madden and Albert F. Beitel 
recommend restraint in setting 
up postwar feeder services. 
The report is based upon 
months of study and upon re- 
cent hearings. Prospective 
traffic in mall, cargo, and pas- 
sengers is not reassuring, they 
say. Many communities will 
support feeder services, the re- 
port says, if new economies in 
equipment and operation are 
effected. Otherwise, expar- 1 — 
will put an undue cost 
the taxpayers. 

The examiners’ answer to 
the irksome question, “i 
existing or new carriers have 
the feeder expansion?" is 
present operators should be al- 
lowed only in towns of 25.000 
population or more. Surface 
carriers should be allowed to 
use aircraft only in purely sup- 
plemental services. Expansior 
of pickup services should be 
limited to unusual cases, anc 
should include carriage of pas- 
sengers, Helicopter applica- 
tions should not be considered 
until commercial machines 
available. The Board need 
follow the examiners’ recc 
mendations. though it usually 


Big Problem 

Location of routes in pos 
expansion of the airline sy 
is still the main problem bi 
CAB. Equitable balance be- 
tween extension of existing 
services, certification of new 
ones, and the adjustment of 
competitive forces, is a hard 
task. Politicians will want air 
services everywhere ; opposi- 
tion will object to the cost; and 
the old question whether the 
system should be subsidized as 
a military transport nucleus 
will persist. One of CAB’S 
puzzlers is uncertainty what 
Congress may do about allow- 
ing surface transport to have 
air auxiliaries. 

ATA Studies Rate-Making 

An equitable basis for air- 
mail, cargo, and passenger 
rate-making is being sought in 
a study by Dr. Lewis C. " “ 
rell, economist of the 


Transport Association. The 

- will result in eventual 

recommendations to the CAB. 
Question Is whether invested 
capital is a fair basis for air 
;port. ATA is studying the 
effect of a rate base derived 
from a profit limitation in 
ms of gross receipts. Other 
■thods of measuring profit 
; being considered. ATA has 
added $8,000 per month to the 
budget of its Finance & Ac- 
counting Conference until the 
work is completed. 


After long delay, Anglo- 
merican negotiations on dlvi- 
on of postwar international 

attaches in Washington have 
expressed interest. Lord Bea- 

avlation. is spokesman for Bri- 
— The State Department. 

advice of President and 
Senate, are forming U. S. air 
>olicy. Weight of opinion on 
this side so far is that all 
U. S. airline operators shall 
have the right to apply for 
oversea routes and that peace- 
passage shall be on a recip- 
rocal basis as before the war. 
Joint use of air bases is a pos- 
sibility. 

Months ago the Interdepart- 
nental Committee on Interna- 


jf which Adolf 
Berle, assistant Secretary of 
State, is chairman, 

postwar 


• the basis of proposals the Stat 
d Department will make. 

Last year, Sen. Cham 
Clark, chairman of the avia 
n subcommittee of the Sen 


approves its application for ex- 

, to become the fourth 
transcontinental. Hearings 
recently completed. Ex- 
aminer has recommended that 
Northeast service be extended 
from Boston to New York- 


ite Comi 
luested state officials and 
President to cease negotiations 
ibroad until a better under- 
itanding was reached here al 
home. Committee later helc 
ind advised State 
t to go ahead. The 
Senate undoubtedly will 
a hand in final agreements, 
whether they take the form of 

road, for an early settle- 

ing. Britain inclines strongly 
toward a free-for-all policy, 
including shipping companies. 
That question in this country 
upon Congressional 
revision of the Civil * 

e Lea bills, aiming for 
purpose, recently hit a 
impasse, and a new bill is pri 
posed by Sen. Pat McCarran. 


National to New York 
The board authorized Na- 
tional Airlines to extend from 
Jacksonville, Fla., to New 
York, thus for the first time 
setting up competition to East- 
Seaboard long-haul 




effect 


nsfor 


I airline opera- 
o a bigtime outfit. 
;t Airlines will be 
_ ig fellows, and it will 
definitely belong if the Board 


Constructive steps to put the 
airports of the nation on a 
paying basis were outlined by 
speakers and discussion lead- 
' recent Airport Man- 
Conference at Ft. 
Wayne, Ind. 

Called as a midwest meeting 
the conference took on na- 
tional importance as represen- 
tatives from 17 widely scat- 
tered states attended, and CAA 
Administrator Charles Stanton 
government and in- 
dustry leaders made their ap- 

Besides the most-empha- 
sized problem of making the 
'.irport pay its way, the con- 
ference also studied airport 
designs of the future, listened 
' airline representatives' dis- 
cussions of airport leases and 
schedule fees, and gave gen- 
ral approval to the proposed 
simplification of Part 60, Civil 
' ' Regulations. Two other 
problems scheduled for con- 
sideration at the two-day ses- 
sion were left without spokes- 
men when Roscoe Turner. 
NATA president, Indianapolis, 
and Thomas E. Walsh, Michi- 
director of aeronautics, 
prevented by illness from 
presenting addresses dealing. 
.te pilots 


control of airports 




AN INTRICATE DIE-PRESSED 


The intricate die-pressed housing pictured above is really quite a 
job. It is typical of other difficult die-pressed aluminum forgings 
that Revere can supply in a wide variety of shapes and weights 
with a wide range of applications. The aviation industry alone 
has eagerly availed itself of these strong, close-grained, intricate 
die-pressed aluminum forgings and will attest their economy and 
utility. Revere forgings are also available in copper, various 
copper-base alloys and magnesium. 

Revere will be glad to give you technical advice — without 
obligation — on any special problems that you may have in the 
field of die-pressed forgings. Write Executive Offices. 


FREE! A 54 page manual, "Revere Copper and 
Copper Alloys— Technical Information for Product 
Designers,'' with 106 graphs relating to physical 
and metallographic properties under varying con- 
ditions; also, a new, easy-to-read chemical and 
physical properties chart, with pertinent illustrated 
information on Revere manufactured forms and 
welding technique. A complimentary copy sent you 
upon request. Address: Executive Offices. 



COPPER AND BRASS INCORPORATED 
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Aviation Abroad 



ENGINEERING 

SIMPLICITY, 

EASY 


^ / / That Hansen Push-Tite air hose couplings 

f J are the most widely used is commonly 

A I 'IT’l known and the reasons for their extreme 

\ / Mam 1 L, popularity are many. Good sound engineer- 

Ing for instance which means simplicity 
^7 JUm in design, fewer working parts, ease of operation and 
s' Hi economy . . . That’s exactly what you get in Hansen i 
/ Push-Tite couplings. J 

i Note cutaway illustration of coupling M 

Hansen couplings are leakproof, from 2 ounce pres- 
sure to 10,000 pounds, this feature along-fras in many 
cases saved sufficient money to actuaH^SjJl for the 
cost °f the couplings . . . Extremely easy'trf'operate. 

B slight push of plug into socket, it is lockedJsbdMutely 
W tight, air is automatically turned on, s I idex^feevetjlc k. 
f it is disconnected and air is automaWSaiT^ihut off. Itfe 
impossible for careless operator t<>wa^e ir- became 
coupling automatically turns the airteNy^^ffr^an 
be used for air, oil and grease lines, / £ J J 
Hansen Push-Tite couplings incre^Leprojnctinn 
because they’re fast and easy to operate^rTntrease 
profits because they save time . . . effort and air. 


Air-Policy Meeting Notes; 
Views in Commons 


Action. 

With the long-awaited United 
Nations' aviation conference 
now appearing to 
around the corner, a 
the international roster of in- 
terested pa -ties is in 

Besides the Big Three, you 
can figure Canada, Australia, 
France, Holland, China, and 
perhaps Norway are par- 
ticipants as the prelim ins 
discussions develop into 
full-fledged conference. 

An aspect to be borne 
mind is the possible effi 
upon "outsider" countries — 
Sweden, for instance — of deci- 
sions which may be made by 
the group. Exactly how far 
the broad international deci- 
sions will go and what form 
they will take remains ’ ' 

As for the trend of ov< 
thought, Labor party members 
in the House of Con 
cently called for a 
statement on Britain’s postwar 
air policy, at the same tin 
suggesting the formation of 
world-wide aerial authority 
which, as a body, would at 
least control all the bases 
which have been constructed 
in the course of the 
which even might control the 
aircraft and the communica- 
tions systems. 


nouncement of constructs 
the 32- ton Tudor transport 
and the 100-ton Brabazon I. 
Full production on the former 
is scheduled for late '46. and 
the latter is to become avail- 
ible in '50. A further de.- 
velopment of the Brabazonii 
— a craft with aivall-up weight 
of 150 tons — is also under con- 
leratlon, while deHavilland 
working on a modification 
of the Flamingo, a smaller 
■engined feeder-type air- 
liner. 

Burnelli-Type Cargo Craft 
Designed by Bage 

As for the air cargo field, a 
recent issue of The Aeroplane 
presents a design by Mr. Bage, 
of Percival Aircraft, for a 75- 
six-engined cargo craft, 
be built along the lines 
. ented by Burnelli. Though 
developed independently, simi- 
larities with the new Martir 
cargo plane and other pro- 
posed designs are noted in the 
draft of the Bage craft. Com- 
Perhaps Bumelli's oft- 
maligned ideas may at last be 
coming into their own. 


"Tudor 


and "Brabazon I" 


Australia's "Boomeran 
Now in Action 

The first fighter designed 
and built in Australia, known 
the Boomerang, has been 
in action for some time in the 
South Pacific, though it has 
received little press notice. De- 
started in Feb. 1942. 
prototype flying in 
July, and full production was 
attained recently. Of all metal 
construction, with “not enough 
make a box 
the plane was 
signed around the Wirra 
enabling plants to use n 
of the tools and fixtures 
ployed on latter craft. 


ON SCHEDULE By “VISTA” 

ices, following loss of 
r'liners, through Nazi attacks, the Swedes 
have obtained some kind of safe passage rights for 
their Scotland to Sweden run. Services were resumed 
during the first week of March. 

Meantime there comes indication that BOAC is also 
flying this route, a DC-3 having been reported damaged 
during a landing at Bromma airport. 

Official figures on BOAC operations for the past 
year have been made available, and they show strik- 
ing increases over the previous year, running from 32 
percent in passenger traffic to 86 percent in freight 
traffic. Results show 12,500.000 mi. flown and 65,700 
passengers carried, with 1,271 tons of mail and 3,975 
tons of freight. 

In addition there was an official announcement of the 
decentralization of BOAC’s operations, which a’re now 
subdivided into four divisions — No. 1 covering all land- 
plane services originating in Britain; No. 2 with head- 
quarters in Cairo; No. 3 covering all flying boat opera- 
tions out of the United Kingdom flying boat base; and 
No. 4 with headquarters in Durban, South Africa. 

In a previous issue, the British interest in the South 
American possibilities was briefly discussed, but only 
recently did further information become available. 
Using the rather unpoetic name of B.L.A.A. (British 
Latin American Air-Lines, Ltd.) five steamship com- 
panies with a backing of 12 million pounds sterling 
are starting preparations for an airline connecting 
Britain with major South American points. The new 
company still has to receive official British Government 
sanction. 

Speaking of shipping companies with airline plans, at 
this time there are no less than 32 British shipping 
lines with such aspirations, undaunted by the fact that 
many don’t stand a chance of getting the necessary 
permits. 

Increasing interest of American airlines and financial 
houses in Central American and especially Mexican 
airlines is expected to bring about a marked expansion 
of air traffic in that region. Mexico's government is 
vitally interested in the development of fast trans- 
portation. The "good neighbor policy" is seen assisting 
the lines to obtain the necessary equipment from the 
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M ore than 100 models of Warren McArthur 
military aircraft seats, now used on all fight- 
ing fronts . . embody five fundamental factors 
engineers deem vital . . . Light weight, alum- 
inum and magnesium. Save 1 oz. in dead 
weight, gain 1 oz. for pay load . . . Strength- 
weight ratio, saves many times initial cost in 

years of service Standard replacement unit 

parts; surface armored against sea and air 
attack, virtually indestructible . . . Low cost of 
handling, easy mobiiity,makes room for added 
pay cargo . . Design for super comfort, conquers 
fatigue factors . . . adds to efficiency of crew. 


Aviation Finance 


Consolidated Vultee Aircraft 
Corp. reports sales of $831,295,- 
737 for the fiscal year ended 
Nov. 30, 1943 compared with 
$379,022,351 in 1942, while net 
profits were $20,875,544 after 
providing $6,800,000 for post- 
war reserves, equal to 14.88 a 
common share. This compares 
with profits of $7,003,970 or 
$4.87 a share in 1942. Profits 
for 1943 are subject to renego- 
tiation which, on the same 
basis as finally settled in 1942, 
would mean an income cut of! 
$7,500,000. The management 
feels, however, that because of 
the larger volume nc " 


National Aviation hi . 
quire a small interest in Lowell 
Yerex' TACA Central America 
airline, according to Vice- 
Pres. Frederick Robinson. TWA 
recently purchased a large in- 
terest in the same concern. 

Loans: Against Piper Aircraft’s 
V-loan agreement of 2,000,000, 
$400,000 was borrowed up to 
Sept. 30, 1943 . . . Studebaker 
Corp. has arranged a $8 
000 line of credit under 
loan . . . Consolidated Vultee 
had $10,000,000 in notes pay- 
able under its $200,000,000 V- 
crcdit on Nov. 30, 1943 
Aviation Corp, arranged 
loan of $12,000,000 last year 
against which $7,750,000 
borrowed. 

Backlogs: Consolidated Vultee 
had a backlog of unfilled 
orders amounting 
$3,000,000,000 at the end of 
1943 . . . Aviation Corp. r 
ports a backlog of $79,000.01 
while its subsidiary, Americ: 
Central Manufacturing Corp., 
has unfilled orders of $45,000.- 
000 last November . . . Stude- 
baker Corp. had unfilled gov- 
ernment contracts of $700,000,- 
000 on Nov. 19, 1943. 

Aviation Corp. reports net 
earnings of $3,519,437 or 61c. 
a share in the fiscal year ended 
Nov. 30. 1943 against 1945 
profits of $3,993,575 or 69c. a 
share. These profits include 
dividends from investments oi 
$1,466,598 a.ainst $1,385,629 in 
1942. Postwar reserves 
increased from $600,000 i 
to $800,000 in 1943. The results 
for 1?43 are subject to contract 
renegotiation. Trust agree- 
ment, under which Aviation 
Corp. holdings of 25 percent of 
American Airlines' common 
stock are held by a government 
agency, expires on July 9. The 
question of Aviation Corp.’s 
continued retention of this in- 
vestment is subject to review, 
before the agreement expires, 
by the CAB. 


ADDING IT UP ... By RAYMOND L. HOADLEY 

Effect of tax changes. Although the aircraft industry may 
not look with favor on the increase in the excess profits 
tax rate from 90 percent to 95 percent in the new revenue 
law, the industry is not as hard hit as some others. Few 
companies in the aircraft group will feel any additional 
burden — for the simple reason that they are nearly all 
paying an average federal f " 


er-all li 


t carried in the law. 


tnd that 


nefit. 


: for the transport outfits, however, 
some quite suustantuti advantages are seen accruing to 
a number of companies under the new act. Wall Street 
estimates, for example, that American Airlines will save 
as much as $2,000,000 from the changed excess tax pro- 
visions as they effect the airlines. This company's excess 
profits tax was estimated at close to $5,000,000 for 1943. 
Eastern Air Lines is another line that should benefit quite 
materially. On the other hand, some companies like 
PAA and UAL, it is understood, will not be affected much 


Speedier figuring seei 
Co. learned only late 
1942 fiscal year were 
previously reported. 

now have under th< 

officers should do a speedier job 


Stockholders of Douglas Aircraft 
is February that earnings for the 
out $4 a share lower than those 
>wever, with the experience they 


rts Makers optimistic. Approximately 70 percent of all 

c.. are in aviation work today. An indication "that 
ese industrialists are optimistic on the postwar out- 
>k for the aircraft industry can be gathered from 
e fact that 62 percent expect to continue in aircraft 
irk after the war, nearly double the 36 percent who 
re in this field before the war. 


Dividends: Air Associates de- 
clared a 20c. common dividend 
last month. Other payments 
ordered were a 75c. dividend by 
Bendix Aviation and another 
of 15c. by Continental Motors 




aft 


Renegotiation on 1943. A few 1943 aircraft annual reports 
are beginning to trickle in, but those released to date are 
all before renegotiation and consequently may not be a 

profit-wise last year. In the financial reports so far 
presented, the assumption is made that renegotiation of 
1943 profits will be on the same basis as the 1942 settle- 
ments. which is a supposition that may — or may not — 
prove correct. 

Earnings outlook. Most of the reports issued when this 
was written showed a gain in 1943 earnings based, of 
course, on the much higher dollar volume produced last 
year despite lower unit prices for their product. The 
renegotiation settlements to be made on these 1943 profits 
will provide the key to earnings again this year. From 
what we can see now, 1944 volume will be larger for most 
aircraft firms than their record 1943 sales. If renegotia- 
tion officials allow for the bigger volume last year, it 
follows that stockholders can expect that 1944 earnings 
probably will be at least equal to those of 1943. 


sales of $11,478,597 for the fls- 
1 year ended Sept. 30, 1943, 
die earnings were $315,258 
$2.25 a share. Pres. Piper 
states that private plane sales 
will constitute the major air- 
craft volume after the war but 
'immediate expansion of 
the business will be much less 
spectacular than is generally 
anticipated, with very keen 
competition in the field." 

Breeze Corp. reports net earn- 
ings in 1943 of $2,610,064 or 
* against $1,279.- 


ended Nov. 30, 1943 against 
$727,917 or $2.70 a share in the 


Ryan i 


inautical Corp. re- 
of $25,357,541 in the 
ended Oct. 31, 1943 
against $19,620,076 in 1942, 
while net earnings were $597,- 
$1.36 a share against 
4 or $1.27 a share in 
Pres. T. Claude Ryan 
told stockholders that the 
company has borrowed its full 
commitment under a $5,000,- 
100 revolving-credit V-loan. 


ns-Oee 


• Lines, 


uglas Aircraft has reached 
agreement with the govem- 
nt whereby $12,000,000 will 
refunded on 1942 earn' 
After this adjustment, i 
pany earnings for 1942 an 
duced $2,500,000 and now equal 
hare instead of $'" 
i reported befon 
negotiation. 


inental & 

ts 1943 earnings of 
or $2.12 a share 
against $2,176,035 or $2.29 a 
' 1942. Operating reve- 
re $19,212,939 last year 
against $16,044,632 in 1942. The 


cash account gained from 
$2,433,375 at the end of 1942 
'".094.965 last year. 

Products: Consolidated 

Vultee is working on 

airplane, helicopter, flying 
automobile, new heavy bomber, 
giant transcontinental 
plane, according to Chairman 
Tom Girdler . . . Aviation 
Corp. is "studying" certain 
types of consumer goods to 
supplement normal peacetime 
activities, according to Pres. 
Victor Emanuel . . . Pres. 

T. Piper, of Piper Aircraft, 


>mposed of ' .... 
i war service, has 
,.v,m the SEC ex- 
emption from all provisions 
_ of the Investment Company 
“ct except the one requiring 
to file a balance sheet and 
come statement at the close 
— each fiscal year. The com- 
pany was organized a year ago 
with 300,000 shares of stock, 
of which 250,000 shares were 
offered at $1 a share to mem- 
bers of flight crews. Stock- 
holders are under contract to 
serve the concern as employ- 
ees. Until the war is over 
not more than 20 percent of 
the capital may be used for 
maintenance and promotional 
work and 80 percent is to be 
invested in government 


recently advh 


ujvesteu m government 
rities. Promoters of the 
pany are all unr 
with the Royal 
Ferry Command. 


contract 
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TZa/nnwr/r fir M'c/ory 

Growing up from ”a wing and a promise,” the Consolidated Liber- 
ator B-24 Bomber, today one of the fastest and greatest weight 
carrying bombers in the world, is equipped with Wittek Aviation 
Hose Clamps. The dependability of Wittek Hose Clamps, long 
accepted by the aviation and automotive industries, is now being 
proven in actual service with the armed forces of the United Nations 
as standard equipment for aircraft, tanks, jeeps, trucks, ships and 
other combat vehicles. Wittek Manufacturing Co., Chicago 2}, 111. 


WITTEK«^^i 


Consolidated-designed Liberator B-24 Bomber— Built by Ford Motor Company— Equipped with Wittek Aviation Hose Clamps 


War Bonds for Victory — 

Buy MORE in '44! 
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Aviation People 



MAJ. GEN. F0LLETT 
BRADLEY. U. S. Army, re- 


to the president of Sperry 

formerly in command of the 
First Air Force at Mitchel 
Field, N. Y., and at one 
time was air inspector, 
headquarters AAF, at Wash- 
ington. 
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WILLIAM LITTLEW00D, 
vice-president of American 
Airlines, has been appointed 
by President Roosevelt a 
member of the National 
Advisory Committee for 
Aeronautics, for a term of 
five years. He succeeds Dr. 

not to be reappointed be- 



WELLWOOD E. BEAL, 
vice-president, engineering, 
for Boeing Aircraft, was 
elected vice-president of the 
Institute of the Aeronau- 

same time received a Cer- 
tificate of Fellowship. He 
recently returned from a 
trip to England, where he 


CAPT. WELDON "DUSTY" 
RHOADES, on leave from 

MacArthur's personal pilot. 

at the General's specific re- 
quest after "Dusty" had 

sions in connection with 
transport operations. 


CAPT. JOHN DIGBY 
LEWIS has been appointed 
superintendent of American 

sion. Connected with AA 
ferred to military opera- 
to the company's Scotland 




DR. CARROLL B. FRENCH 
has been appointed director 

trial relations department 
the Seattle and Renton divi- 


burn of Los Angeles suc- 
ceeds him as vice-president 


an advisory capacity for 
other divisions. 


T. RICHARD HUSTED, 


Clusters for participating 
unarmed transports through 


PEARL MABON, American 
Airlines first full-fledged 

"grease monkey extraord- 
practical experience In the 


installation shops. 


CAPT. DAGOBERTO GO- 

Force, first flyer to con- 
quer the Andes, was honored 
by Pan American-Grace 

presented with an inscribed 
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INFORMATION TIPS 


KEEP POSTED ON 

Products and Practices 
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NEW PRODUCTS 


Latest Machine Tools 
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TUBE TURNS 


TUBE TURNS (Inc.), Louisville, Kentucky. 


ii" Horizons 


Tube Turns’ engineering experience plus ingenuity . . . 
particularly in new applications anti heat-treating methods 
. . . provide an effective approach for solving today’s difficult 
forging problems. The future is crowded with new ideas . . . 
new products . . . new applications for forgings. Development 
engineers,, working on tomorrow’s problems, will find Tube 
Turns ready and able to cooperate. 


e w For gi 
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★ FOR VICTORY YOU NEED VOLUME . . 



■k . . FOR VOLUME YOU NEED A VARIETY OF 
GAUGES TO CHECK YOUR PARTICULAR JOBS 


Now more than ever before, industry is confronted with the problem of 
working to closer tolerances, that is why each operation must be checked 
carefully before it is allowed to pass along the production line. That is also 
why most manufacturers recognize the importance of using a variety of 
precision made gauges to speed up these inspections — and: that is why 
manufacturers are using Turner’s Precision made 
gauges, because they know they can rely upon 
them for checking closer tolerances. 

★ Send for literature on gauges that .X. 
Turner makes. 
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Piston Ring Checker. . . . ......... . .63 








Write for Catalog 

MCGILL 

MANUFACTURING CO., INC. 


If priorities deny you the 
advantages of McGILL 
Precision Bearings today, 
remember, post-war tomorrow is coming. The time to plan 
for it is now ! A year from now what will we wish we had 
done today? 

Experienced McGILL engineers are ready and eager to 
assist you in improving your future bearing applications. 
This service is yours for the asking. There is no priority on 
ideas. The satisfactory service record back of McGILL Ball 
and Roller Bearings makes their use a selling “feature” in 
any machine. 
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NEW DEPARTURE 


FOOTPRINTS . . HALT/ 
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VAN DYKE 

AND OTHER ERASERS 
NG THE FAMOUS NAME... 


FABER 


A-4; 37 G 


TO MATCH THE EXCELLENCE 
OF THE 

MICROTOMIC 

VAN DYKE 

DRAWING 
PENCILS 


/ 


MW/ 


WEATHERPROOF 

VAN DYKE 

COLORED 
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THE BRAKE WITH A 


GENERAL 


> ANDER-TUBE BRAKE 
AND 7.50 x 10 WHEEL 







... see GENERAL! 



THE GENERaTtiTe Y'rUBbTr C0.7 AKRON, 0. 
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Speaking of Special Motors 

Our new magueniiim ami aluminum plant* required 
ihiiinmnd* of rlwlrir motor* ■ w<ilor» (Irwiannl ami 
built especially to do tbnir specific jobs with the 
areatest efficiency— 

S/tinnii*# bombs — making airplane porta— jeeps, 
lank a, niumimilitin— humlrptls of imptirtant sperio! 
war jobs— —all powered with apodal motors. 
I.ouilimc, uiminjr. firing our warship*' pun*— oper- 
ntina radar-4'ranlrolled anti-aircraft gitn»— landing 
biU'S<> — nil require specially dcsittned motor* to 
do their special job* most efficiently. 

Standard off-the-shelf motors would not do. 



= u ' E ’ ' v 
" ’ ” S {Bl)y. 


At tlic lower fiber 



y- 


where £ is a constant 
_ M ■ E ■ ». 

■ B1 

_ M • y. 

I 

In computing the moment of inertia of 
the cross section of the flooring, the neu- 
tral axis is calculated on the basis of an 
effective area, determined by the ratio of 
the modulus of elasticity of the aluminum 
to that of the plastic. The stress at the 
extreme fibers and in the metal was cal- 
culated by the use of Formula A, in which 
cither test results or computed values of 
El were substituted. 


pcrimental mold checked within 5 percent 



An increase in strength is effected by 
increasing the thickness of the aluminum 
insert, which may be varied from a thick- 
ness of .016 in. to .040 in. in this mold. 
However, in order to keep the flooring in 
a balanced condition, i.c., failure simul- 
taneously in both the extreme upper and 
lower fibers, the thickness of the walking 

'“^^Urad’TsTn^rWu^y't^^t 

up to simulate the French heel oi a 

ing pressure in a 3-in. square until failure 
occurs. From the results, this heel load 
value is a direct function of the cover 
thickness. A graph of the tabulated re- 
sults will illustrate the variation of these 

A joggle is molded along one side of 
tile flooring to enable the fastening to- 
gether of sections by overlapping without 

A morocco surface is added to the sur- 
face sheet in the molding operation, thus 
eliminating the use and weight of a rub- 
ber mat. The desired color is in the 
material prior to forming, so additional 
labor in spraying is avoided, as well as 
the weight of a coat of paint. 

In appearance, Panclyte flooring re- 
sembles the aluminum decking used in 
the aircraft industry. The Glenn L. Mar- 
tin Co., now using it in the after-deck of 
the M ars, plans to employ this material ex- 
tensively both in new Navy flying boats 

beginning to take form on the drawing 
boards. Having determined definite 
weight savings with the use of the floor- 

cafed.° 3r SaVln8i *° operators are prc<1 ' 
represent a substantial saving in weight 

strength and load carrying characteristics 
obtainable with Panelyte flooring weigh- 
ing 885 lb. per sq. ft., it would be neces- 


a corrugated metal flooring weighing 1.28 
lb. for the same area. 

Elimination of a rubber mat by the 
molding of a morocco finish on the walk- 
ing surface, and the exclusion of the 

case of plywood flooring where the high 
water absorption of the wood must be 
decreased, are additional advantages. The 
large 35S x 66 sheet is readily sawed, and 

fleering changes occur. Variation in the 
strength characteristics obtainable from 
the same mold make the material applic- 


Precipitation Static 

( Continued from page 144) 
some interesting sidelights on this theory. 
There seem to exist certain minimum 
velocities, for each specific type of pre- 

ciable charging of the airplane. For cx- 

highcr speed than snow or ice crystals. 
Sand, and most of the types of dust which 
have been tested, have a very low critical 
velocity. 

This may readily be explained by the 
fact that the more complex the molecule, 
the easier it is to dislodge the electrons 



Building Railroad Tracks 
for ELECTRONS 



ReFOHE being shot out into space to perforin 
their many amazing tasks, radio's tiny electrons must 
travel tortuous circuit paths or tracks laid down for them 
when radio equipment and installations are made. These 
"tracks," or cables, are held together at intersections, 
curves and terminals by what is known in the language 
of electronics as Co-axial Cable Connectors. Upon the 
precision with which they are engineered and manu- 
factured, their strength and insulation, depend the vital 
flow of communications, the success of military missions 
and the safety of men. Astatic's manufacturing facilities 
are today devoted in large part to the volume production 
of these important parts. Approved by Army and Navy 
engineers, and highly praised by many leading elec- 
tronic equipment manufacturers. Astatic Connectors are 
rendering the highest degree of operating efficiency in 
wartime service. 


AilAliP 

the astatTTTorporation 


IDUNCSTOIN, OHIO 
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THE IDEAL POSTWAR 
PROTECTIVE FINISH 

Dries in air in a matter of minutes 
— no drying equipment necessary. 


Unmatched in color possibilities. 


Tough, brilliant, durable, flexible, 
resistant to water and chemicals. 

Easy to apply — on wooden or metal 
surfaces— by spraying, dipping, 
tumbling, or roller-coating. 


TO FINISHING 


RIGHT NOW important developments definitely 
indicate a complete new approach in the field of 
finishing . . . 

Experimental projects designed to increase the 
solids content of nitrocellulose formulations show 
promise of success. This will reduce the number 
of coats necessary — sharply cut the over-all cost of 
finishing. 

Furthermore, and this is especially interesting to 
manufacturers “changing over” or developing 
new products . . . nitrocellulose lacquers air dry 
in minutes, do not require the installation of 
expensive baking or drying equipment. 

Yes, there are many reasons why many finishers are 
awaiting the coming events in nitrocellulose lacquer. 
Keep in touch with your lacquer supplier. 


Permits easy repairing of mars and 
scratches incurred in handling after 
finishing. 



HERCULES 

CELLULOSE PRODUCTS DEPARTMENT 

HERCULES POWDER. COMPANY 
G62 Market Street, Wilmington 99, Delaware 
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ts whicl 
:o become 


positively charged. 

To check the hypothesis that the op- 
positely-charged precipitation particle 
was being swept away by the slipstream, 
a collector was placed at the rear of the 
model and a space charge of opposite 


I charge on a: 
cause the no 
is caused by t 




ark, arc, 


(dilator. The ( 
>f the airplane, w 


iscillates because of tl 
Normally, we consi 


merely the propc 
charge and voltage. 


se, the unit of inductanc 


Studies of radio interference caused by 
precipitation-static encountered during 
flight have been made by several investi- 
gators. Potentials of the order of 100,000 

ditions ; Dr. Starr placed a Boeing trans- 
port on insulators and charged it to a 
potential of 100,000 v. and observed the 
same type of radio noise as that encount- 
ered in flight. 1 In this manner, precipi- 



Bow End 



FOR WAR 

International is produdng 
prefabricated parts for the 
famed LST ships — the ships 
which have already played so 

landings of American troops. 



FOR PEACE 

International's postwar plans 
call for a new prefabricated 

livered in "packages." It will 
be low in cost, easily erected, 

expanded with 100% salvage 


Upside Down 

By assembling this LST bow upside 
down, International Steel Company 
reduced handling and welding time 
in ship construction. Although now 
common practice, this upside down 
method of fabricating ships was a sen- 
sational departure from tradition. 

Also it serves as another example of 
how emergency war demands upset 
old orthodox methods to bring basic 
improvements in structural steel fabri- 
cation. Similar improvements for In- 
ternational All-Steel and Masonry- 
Steel Hangars are in the making. 

The time and cost savings of these 
war-fostered improvements will be in- 
creasingly evident as we convert to 
peacetime operation. They assuredly 
will result in better and lower cost 
Hangars and Hangar Doors. 

For instance, our engineers already 
have brought to the test stage a pre- 
fabricated steel hangar which can be 
quickly assembled. It will afford com- 
plete flexibility and low cost construc- 
tion. "Hangars in Packages" will be 
common practice at International Steel 
Company after the war. 

May we tell you about this new 
hangar and other improvements in 
Hangar fabrication developed at Inter- 
national? A request on your firm let- 
terhead Will bring the information. It 
may be the answer to one of your 
postwar planning problems. 


‘ jniemaiional 

^ ^ STEEL tO. 
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Evaniville 7, DncLlat 


AVIATION, April. 1941 


245 




Increased electrical equipment 

demands dependable Aerolectrics 


Light weight 1110 pounds!, vibrationless, designed 
to aircraft specification's, dependable LAWRANCE AEROLECTRICS 
have power outputs ranging from 5 to 12 KW and meet 
ever-increasing electrical power demands. 

The versatility of this compact generating equipment 
aboard today's aircraft is proof of its possible 
application to many different uses. 


LAWRANCE 



ARRONAPT/CAT CORPORATION undih. miw 
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BOLTOn MAHUFACTURIttG CORPORATION 


692 CAMPBELL AVENUE -WEST HAVE N • CO N N ECT I CUT 


Today this type of a 


s of our fighters; 
le for a vital par 
f reconstruction 





In all cases, f it is presumed that the 



to be in contradiction to the current hy- 
a°"a CS, tim 0 e f Ae^rplane^ (Tying 


Long Experience and Fine 
Facilities Have Made These 
Quality Products Possible 



WILKES-BARRE • PENNSYLVANIA 




Armor for the Knights of the Skies 



Breeze Aircraft Armor Plate Brings 'Em Back Alive 
In World-Wide Theatres of Warfare 


Breeze Armor Plate for Amer- 
ica’s fighting aircraft has brought 
home many a pilot and gunner, has 
saved not only valuable equipment, 
but priceless lives as well. 

Manufactured by the Breeze 
Electric Heat Treating Process, this 
Armor is engineered in unusual 
shapes and sizes to designers’ spe- 
cial requirements. The most severe 
tests, combined with actual use, 
have proved that Breeze Aircraft 
Armor Plate is unequaled in ballis- 


tic qualities and resistance to shat- 
ter. This is due not only to the 
special Breeze process of liquid 
carburization, but also to Breeze- 
developed methods of welding — 
quality workmanship which pro- 
duces a joint as dependable as the 
Armor Plate itself. 

In quantity manufacture today, 
Aircraft Armor Plate supplements 
the well-known Breeze line, of ac- 
cessories that are serving America 
on land, on the sea, and in the air. 


CORPORATIONS, INC. 


NEWARK, H. J. 

PRODUCTION FOR VICTORY , PRODUCTS FOR PEACE 
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Air Cargo Markets 

( Continued from page 177) 
idea of what will be carried by air. Simi- 
larly we can judge the amount of cargo 
which will be flown to the more distant 
parts of South America as rates are re- 

The situation with regard to Europe is 
totally different. There is a great concen- 
tration of population, having a living 
standard more nearly similar to ours. In 
the years immediately following the war, 
Europe will need everything it can pos- 
sibly get, and there will be a strenuous 
effort to regain the markets both in this 
country and abroad which have been dis- 
rupted by the war. 

In considering transportation between 
this country and Europe we must keep in 
mind that a minimum journey of 3,000 mi. 
is required. This means that at, let us say, 
15c. a ton-mile, it will cost a minimum of 
$450 a ton to carry air cargo to or from 
Europe. Before the war, steamers carried 
most types of cargo for less than $20 a 

The saving of time over steamers 
amounts to only about eight days at the 
maximum, and at this difference in rates 
it would be over-optimistic to hope for 
many heavy shipments (over 100 lb.) un- 
less there is a real need for speed. There 
is likely to be a heavy demand for speed at 
the start of buying seasons for new goods : 
before holidays, to get delayed goods to 
market in time to be sold; and to handle 
the usual perishables — news items, news 
reels, and magazines which depend on be- 

Unfortunately, we did not have any 
true air cargo between Europe and the 
United States before the war, hence we 
do not have any real foundation of ex- 
perience. There is, however, one factor 
in this area of trade which is unique in the 
world — the directional flow of material 
does not appear to exist. Cargo loads 
should be just as heavy in one direction as 
the other, making for a much higher per- 
centage, of payload than in other parts of 
the world where there is a heavy unbal- 
ance of flow cargo in one directioa 

Between this country and the Orient, 
the problem is even more difficult and the 
prospects are none too bright. While 
there is an enormous population, the 
standard of living is not such as would be 
able to stand present air cargo costs. 
Whereas air shipments before the war to 
Latin America averaged over 8 lb. each, 
it was very unusual to find any to the 
Orient that weighed over 2 lb., and these 
were mostly newsreels, news items, and 
precious stones, together with samples 
such as dress patterns and swatches. 

An average distance to the Orient would 
be 10.000 mi, which, at 15c a ton-mile, 
would bring the cost per ton to $1,500. 
The answer is obvious : Only the urgently 
needed and more expensive articles will 
be able to afford such a price. 

Directional flow will also play an im- 
portant part. Granted we will have a cer- 
tain amount of express to the Orient, what 
are we going to get as cargo from the 
Orient to this country? Our chief trade 
with the Far East is in raw materials, 



On BOND MIMI0H CkSTERS 


T hese wright cyclone 
1 4-cylinder engines — for use 
in such planes as the Curtiss 
Helldiver, the Martin Baltimore 
and the North American B-25 



BOND DUAL WHEEL CASTER ALSO 
MADE WITH OSCILLATING AXLE. 

Sudden tilting is eliminated . . . shock^is re- 


Mitchell— run as smooth as a 
kitten’s purr! And they move just 
as smoothly from station to sta- 
tion in their progressive line 
assembly— because engine stands 
are equipped with Bond Dual 
Wheel Casters. 

Bond Casters are built for today’s 
materials handling job by men 
who know that job right up to 
the minute and right down to the 
floor. That’s why Bonds are fly- 
ing high in the favor of lead- 
ing industries. 


FREE FOLDER! 

Bond Folder R-39 gives 


Today's Bond Leaders: WAR BONDS AND BOND 



BOND FOUNDRY & MACHINE COMPANY, MANHEIM, PA. 
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Inclusion of delicate electrical instruments in junction boxes 
in many cases makes moisture-proof boxes a necessity. 
Unionair’s uniaue Dosition as producer of Electrical Assem- 
blies for Aircraft Manufacturers has made our problem. 
The solution graphically shown here is another important 
contribution to the nation's war effort by Unionair. 


7iow 

A MOISTURE-PROOF 


DRAWN ALUMINUM 
JUNCTION BOX. 


Junction Box Assemblies — Hydraulic Fittings 
Conduit Fittings — Junction Boxes 
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Around the clock, Wyman-Gordon loyal workers < 
making forgings for every type of U.S.A. fighting pla 
and bomber, as well as vital parts for aircraft sent 
Russia, China, and for the Fighting French. Every Wym< 
Gordon forging is laboratory controlled. 


WYMAN-GORDON 


WORCESTER, MASS • HARVEY, ILL. • DETROIT, MICH 
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BOOTS NUTS SAVE UP TO 60 LBS. PER PLANE 


; specified for all types 


ne will be standard 
in commercial planes. 


» Can be used over and over with- 
out tbe aecelerated locking loss 
of other nuts, 
t "Outlast the plane.” 

» Approved by all government 
aviation agencies. 


BOOTS 


SELF-LOCKING NUTS 




Airplane manufacturers 
arc keeping a constant look-out 
for practical means of reducing the 
empty weight of aircraft. One ex- 
ample of this is the uncamouflagcd 
Boeing Flying Fortresses, now 
being delivered without war paint 
in accordance with the War De- 
partment’s recent directive. This 
change lightens each big bomber 
by some 60 pounds, adds several 
miles per-hour speed. All this can- 
not be measured in terms of 
money. But on commercial planes, 
weight saved and increased rev- 
enue are synonymous. Here at 
Colonial Airlines, we estimate that 
every pound saved is worth S400.00 
throughout the first five years of 
the life of a plane.” 




to determin 
i (giving qu 
the cabin). 


Coleulations 



Q, = RW (t d — 70) 

From sea level up through a 35,000 ft 
altitude, the mass flow is constant, giving: 
Q. = (.241 X 2.60) (U - 70) -.627 (U - 70) 

To determine the quantity of heat 
added to the cabin in the compression 
process, values of U for the maximum 
and minimum conditions are obtained 
from Table II and substituted in the 
above equations. For example: 

0,... .627 (140 - 70) 

Q,.„ !-.i «.„■= .627 (35 - 70) 

— — 21.94 Btu./min. 

Q. lino ..... = (.241 X 2.4) (415 - 70) 

= 199.41 Btu./min. 

The heat transfer through the double 
windows in Btu./min. is: 


.(g-f-Jft-O 


Qd . = .1185 0.-70) Btu./min. 


In addition to the heat transfer through 
the window openings, we have a heat 
transfer through the cabin insulation and 
walls of: 


, - I,) Btu./mi 
n. Kapok 


= .50 in 


t, = 70°F. 

.41X59.30 _ 

Q " ~ MX 60 70> 

= .8103 (1, - 70) Btu./min. 

Since these equations and the values for 
the heat balance curves may be readily 
solved in tabular form, the remainder of 
the calculations are given in Table III. 

The positive ( + ) quantity in Col. 6 
of Table III is the amount of heat which 
if the cabin temperal 


(— ) 


lain at 70 d 
itity indicate 


■ F.; 


negati 





. . . one reason why 
many aircraft makers 
turn to Mercury for 
vital parts is our ability 
to maintain required 
delivery schedules . . . 
superior craftsman- 
ship and the know how 
which comes from long 
experience enables 
us to get production 
through on time. 

aluminum fuel and oil 
tanks • ailerons, fins, 
rudders and similar 
surfaces • aircraft parts 
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.EQUIPPING WORKERS with the fastest, safest, 
most accurate tool for every hand tool operation 
inevitably results in better, faster workmanship. 
Tools poorly adapted to each specific application 
waste time, skill, energy. Everywhere in industry, 


Snap-on tools are giving added efficiency to man- 
power in production, assembly and maintenance 
operations. Snap-on’s direct-to-user tool service is 
available through 35 factory branches located in 
key production centers. 


Write for catalog of the complete Snap-on line 


SNAP-ON TOOLS CORPORATION • 8020-D 28th Avenue . Kenosha, Wisconsin 


see 
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Hope for Investor 

( Continued from page 119) 


that may blossom out under the trade 
marks of aircraft concerns. So far, such 
plans are being kept pretty much under 
wraps. But the investor should be alert 
to such developments since they represent 
a means by which some companies will 

aU No™shoul'd SlT be "difficult to secure ap- 


planes, which will continue to be the 
industry's bread and butter for sometime 
after the war. The aircraft industry 
won’t be relegated, to the scrap heap or 


told to shift for itself as was the case 
after World War I. The government's 
ambitious program to secure a huge stake 
in Middle East oil fields must be presumed 
to carry with it- recognition that we must 
be prepared to defend such national invest- 
ments as well as new far-flung bases in 
the Atlantic and the Pacific. 

Already it is taken for granted, in prac- 
tically everything that is written or spoken 

on the subject, that a fleet of 20,000 to 
25,000 latest model planes will have to he 

So it seems a likely supposition that as 
a foundation upon which to build com- 
mercial, private, and export plane mar- 
kets, there will be a much greater postwar 
military plane demand than was the case 
before Pearl Harbor. 

the largest aviation investing company 

it, it is of more than passing interest to 
note how its management feels about the 


stockholders, Frederick Robinson, vice- 
president. and Otis Glazebrook, Jr., chair- 


"... It is probable that those com- 
panies, which under their present leadcr- 

accept so successfully the responsibility 
imposed by war, will definitely survive. • 

"It follows that in the shares of such 
companies may be found a favorable means 
of investment, not only during the transi- 
tion from war to peace but in .the postwar 
period as well. 

"Although profit margins are shrink- 
ing, well managed companies are improv- 
ing their financial position, and there is 
reason to count on the ability of the indus- 
try to deal with its problems and to be 
prepared to develop fully the possibilities 
that lie ahead.” 

Probably the most optimistic factor in 
the aircraft fiscal picture is the fact that 
this industry will be about the last of 
America’s great industries to reconvert 
back to peacetime production. Some 
recession in production may take place 
when the European war is over, but the 
demand for planes in the Pacific will 
continue after other major war production 
programs are largely curtailed. 

That means that this industry still 


in order before demobilization day. The 
industry admittedly is in much better 
condition today than it was a year ago, 
and the improvement from here on out 



Every air-actuated tool stays 
, at peak efficiency with Norgren air- 
| borne lubrication. Check the we 
1 by oiling the air! Automatic. Main 
I tains a film on every working par • 

I 

thef operator. Star, and stop no* 

I tool. Prevent eorro.ion when tdle. 

| Simple, Direct, Positive. 

I You like the sweet performance and 
maximum output of a new air tool. 
Preserve that new-tool power indefi- 
— by providing Norgren air. 
I tome lubrication — continuoudy. 
1 Investigate! Write lor Catalog 400. 
1 C. A. Norgren Company, Denver 9, 
| Colorado. 
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All America fights today to speed 194“V", when 
“Made for U. S. A.” will no longer require our entire 
day-and-night production facilities. 

With victory, the familiar phrase, “Made in U. S. A.," 
must appear in abundance as positive proof of the 
fruitfulness of the American Way of Life. 

As in the past, Industry must again be free to 


produce, and to identify products with its trade marks. 

To assure that outcome, the American principles of 
individual rights and freedom of enterprise, now de- 
fended by force of arms, must be upheld with courage 
and devotion against every un-American interest and 

KEEP AMERICA AMERICAN! 



MICHIGAN 

SOUTH 


SEAMLESS 

LYON • 


TUBE COMPANY 

MICHIGAN 
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should be marked. The trade is still 

of surplus materials, such as aluminum 
and alloy steels, but we are told that 
plans are well along to work off these 
inventories, with release of some of the 
excess into civilian markets. Better in- 

achieved, while the output of excess raw 
materials is being curtailed. 

But the chief advantage of a late recon- 
version lies in another direction. The 
aircraft industry will not have to serve 
as the guinea pig upon which all the 
new postwar adjustments are first tried 
out. It will take time to enact the legis- 
lation called for under both the Baruch 
and George programs. Controversial fea- 
tures must be compromised. However, 
not only should a comprehensive program 
be enacted into law but the program 
should be operating smoothly before the 
main body of the aircraft industry ends 

Presumably the administrators — of ter- 
mination, surplus materials, and other 
war phases — will have then accumulated 
the necessary experience to do a good job 
for the plane makers. Surely, the ter- 
mination situation in this industry will be 
in sharp contrast to that of the machine 
tool makers who finished up the major 
part of their war tasks before either 
Congress or the Administration had 
started to think very seriously about the 
demobilization of war industry. 

And when the aircraft industry's war 
output docs come to a halt, trade authori- 
ties estimate that it will take less time 
to convert than many other industries 
that have set aside their peacetime activi- 
ties for war work. 

There are, of course, difficulties still 
ahead for which no satisfactory solution 
has yet been proposed. The government 

on company cash funds for taxes which 
may not come due for months after war 
production has stopped. 

Then, too, there is the matter of sever- 
ance pay. Certainly, under present con- 
ditions, this industry will be in no posi- 
tion financially to grant severance pay to 
the tens of thousands who will have to 

Government planners, and only a few in- 



Hydraulic Headaches 

(Continued from page 149) 
Benches in the assembly department 
were very dirty, and parts which were 
ready for assembly were scattered and 
unprotected on benches. No further 
cleaning was being done before assembly. 
Protector caps, used for fitting protection 
during testing operations, were found 
with their insides coated with a thick 
gum of oil, dirt, and chips. This resulted 
in pushing the dirt into the fittings. Pack- 



Dependability of radio equipment doesn't begin with the Walkie- 
Talkie man reporting enemy movements or directing Allied ad- 
vances. . . Dependability originates in plants manufacturing ALL 
war equipment so essential in conducting a successful mechanized 
war. . . To achieve this dependability, thorough, accurate, efficient 
testing and processing equipment is demanded. Kold-Hold's sub- 
zero and dual temperature units are productioneered* to enable you 
to meet rigid specifications with dependable testing and processing. 

. . . Detailed information on Kold- 



Hold products and their many ap- 
plications furnished upon request. 
Ask for catalog No. S-Z 431. 

HOLD- HOLD 

*Engi neered for Production 
442 NORTH GRAND AVENUE, LANSING, 4, MICHIGAN 
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Heroism— deadly danger — grueling combat 
. . . these are not the daily lot of ground 
crews. Their life is rather one of hard work 
and grave responsibility, without expecta- 
tion of glory. 

To these men are entrusted the care and main- 
tenance of many accessories which are driven 
or actuated by Delco motors: defroster fans, 
machine gun mounts, fuel pumps, air pumps, 
windshield wipers and instruments. Delco 


Products makes these motors as dependable 
and trouble-free as possible. They are com- 
pact and lightweight — built with extreme 
care and precision to meet air-borne require- 
ments. The full measure of Delco Products' 
engineering and manufacturing experience 
as a leading producer of electric motors has 
been applied to this assignment. Delco 
Products Division, General Motors Corpo- 
ration, Dayton, Ohio. 


DELCO MOTORS 

DELCO PRODUCTS DIVISION OF GENERAL MOTORS 
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precision refined to its highest 
be nameless, this fixture is des- 
big in industry. Such skill as it re- 
throughout the industrial world. Do 
any of your problems need the like of Olofsson ability? 


OLOFSSON TOOL AND DIE COMPANY 

LANSING, MICHIGAN 

Chicago Engineering Office, 600 South Michigan Avenue 
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FOR MORE WAR WORK 
WITH FEWER WORKERS 




Other advantages 




CURTIS 


AIR 


HOISTS 


and lowering jobs — quickly, 
ly, and accurately. They're 
ly operated by unskilled 
>r, provide simple, one-man 
ne-woman control, and can’c 
lamaged by overloading. 


Curtis Air Hoists provide still 
s of mechanical or power hoists: 
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Write lor 

FREE 


MANUAL 


If you wont maximum 
floor protection, econo- 
my and efficiency De- 
mand Darnell Dependa- 
bility. ..Made to give an 
extra long life of satis- 
factory service 



7ke-teJfec£ jfot Pekfat^navtce 


DARNELL CORP. LTD., 60 walker st .new york.n y 
LONG BEACH. CALIFORNIA, 36 N CLINTON, CHICAGO ILL 
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THE TRANSPORTATION INDUSTRY 
IN THE AIR WITH TUBULAR PRODUCTS 


AMERICAN METAL PRODUCTS COMPANY 

5959 LINSDALE AVENUE, DETROIT 4, MICHIGAN 


☆ Twenty-seven years' experience in the quantity 
production of welded-steel tubular parts made 
by the hot-and-cold process enables us to ren- 
der exceptional service to aircraft and automo- 
tive manufacturers in war as well as in peace. 
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ished and completed strut cylinders being 
piled carelessly in boxes. It was found 
that a considerable number of cylinders, 
in various states of completion, had. to be 
scrapped due to scoring and heavy tool 
marks which would cause structural 

floor inspection results in such defective 

tions before rejection. with"the conse- 
quent high man-hour loss in production 
and very high costs. 

The honing operation on these cylinders 
was entirely too rough, being held no 
closer than 15 microinches R.M.S. pro- 
filometer. It is good general practice 
that such honing should be not more than 
5 microinches. 

Assembly at this plant was being con- 
ducted in an open room in very dirty and 
adverse conditions, with the result that 
assembled cylinders, ready for shipment 
when disassembled, were found to contain 
a considerable amount of dirt. External 

found to be poorly controlled, and assem- 
blies were made by selective fit rather 
than by maintenance of standard thread 




SPEED THE DIES FOR THE 
WINGS OF TOMORROW 


"HARDSTEEL” drills in thousands of plants are speeding 
die production— drilling hardened dies when last minute 
engineering changes call for holes in new locations or for 
additional holes— saving both critical materials and count- 
less man-hours. 

For fast, accurate drilling of steel hardened by any process 
to Rockwell "C” 40 or harder, there is only one answer— 
"HARDSTEEL,” the three-cornered drill made from a special 
alloy material that can be reground quickly on any wheel. 
"HARDSTEEL” is also available in reamers, tool bits and 
special tools. These tools are setting excellent production 
records on tough, hard-cutting steels and abrasive non- 
ferrous alloys. 

Complete data on "HARDSTEEL” tools is con- 
tained in the "HARDSTEEL” Operator's Manual, 
together with instructions for using and many 
illustrations showing both parts recovery and pro- 
duction operations. Copy free on request. 

BLACK DRILL COMPANY 

1400 EAST 222nd STREET • CLEVELAND 17, OHIO 


"HARDSTEEL" 

DRILLS • REAMERS • TOOL BITS • SPECIAL TOOLS 
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THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 


JfcxnnetMSB ^5 

HIGH SPEED BAND SAWS 


With Nearly 2 M I L L 1 0 N "BITES per minute 
They Cut Sheet Steel Like Butter 


With the bite of nearly two million saw teeth per minute frictional 
heat is produced, which makes the cutting of mild steel sheets up 
to x /n inch and non ferrous materials of greater thickness (either 
formed or flat) with these machines the fastest, smoothest method 
in existence ... a fact which is soundly attested to by their production 
records in the majority of the country's leading aeronautical plants 
and hundreds of other metal working factories. Smooth, vibrationless 
and perfectly safe, these machines are designed specifically for high 
speed operation by the originators of the high speed band saw, 
and embody many patented features found in no other band saw. 
If you want to step up production and cut costs, by all means write 
for bulletin, “HIGH SPEED METAL CUTTING BAND SAWS." 


OTHER TANNEWITZ PRODUCTION EXPEDITERS: FOUNDRY BAND SAWS 

— Single and variable speed for cutting off gates and risers of castings of any size or metal; 
DI-SAWS — for inside and outside sawing, chain filing, and polishing. Write for bulletins. 
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building and, although no aircraft hy- 
draulic equipment was going through at 
the time, it is believed that this work is 
being conducted under more or less 
favorable conditions. Other units ex- 
amined were found to be free from dirt 
and chips. The test bench, although not 
as elaborate as others, is capable of per- 
forming the required job satisfactorily. 
Nevertheless, recommendations for better 
filtration were necessary. In this case, 
the filters were installed as by-pass filters, 
which does not assure that all oil used in 
testing is necessarily passing through the 
filters. 

In general, this plant was well con- 
trolled and operated, and it was the belief 
of the committee that little trouble need 
be anticipated from products manufac- 
tured by this firm. 


might be gained that the conditions in the 
plants of these subcontractors are ex- 
ceptional and dangerous. However, it 
was the opinion of the committee that 
these conditions were not so adverse that 
they cannot be rectified quickly and easily 
with proper cooperation, which, it is felt, 
can be anticipated in the majority of 
cases. In fact, the conditions found were 
more or less parallel to conditions that 

turing hydraulic units, particularly such 
companies which have not previously 
made hydraulic equipment. 

It is recommended that the points 
detailed below be considered in the 
analysis of any subcontractor who is 
manufacturing aircraft hydraulic equip- 
ment. It likewise would pay hydraulic 
equipment manufacturers to apply these 
axioms to their own organization if they 
really want to cooperate in eliminating 
some of our “hydraulic headaches." 

(a) The executive staff must be pro- 
gressive and cooperative. 

(b) Machine operations must be care- 
fully analyzed and controlled. 

(c) The shop must be properly tooled, 
particularly with inspection gages and 

(d) Inspection methods must be ade- 
quate, and proper control of flow of units 
throughout machining operations must be 

(e) Final assembly must be conducted 
under proper conditions of light, cleanli- 
ness, and efficiency. 

(f) Test room equipment must be ade- 
quate and assure proper function of com- 

(g) Adequate filtration must be pro- 
vided for all hydraulic test fluid. 

(h) Material handling must assure a 
clean steady flow of work. 

(i) Reject percentage must be kept at 
a reasonable figure. 

(j) The company must appreciate and 
understand requirements for precision 
machining in this type of equipment. 

(k) The shop set-up must permit such 

(l) Above all, dirt must be kept out of 
hydraulic devices. 



MURDOCK RADIO PHONES 


-p-rubber P° ds °° comfortable 


Write for Catalogue! 


WH. J. MURDOCK CO. 

117 Carter St., Chelsea 50, Mass. 
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Forming Aluminum 

(Continued from page 152) 
form with gages and secured by a hold- 
down frame whicli is attached to a screw 
jack suspended from the ceiling. The ex- 
posed edge of the metal is then hammered 
from the top down all the way around 
the form with a big wooden, rubber, 
fiber, or plastic mallet. The form must 
be kept smooth and unmarred, since 
every irregularity will show in the fin- 

For difficult forming operations it may 
be necessary to heat the mental to in- 
crease its plasticity. This may be ac- 
complished in a furnace or with a torch. 


The edge oi the hold-down frame may be 

to protect it from the flame while the 
metal is healed with a torch. The metal 

when rubbed with 'a 'sot* pine stick" Even 
at 400 deg. F.. workability is markedly 
increased, and alloys in their heat-treated 
or strain-hardened tempers can be heated 
to this temperature for as long as '/ hr. 
with no substantial loss in strength. 

To prevent buckling, the hammer 
should never strike far from where the 
sheet is supported by the form. Parts 
hammered from thin sheet may be 
smoothed by rubbing with the rounded 


WHAT ABOUT AIRPLANE 


SYSTEMS 



/94X? 


It IS evident that none of the equipment 
now in use meets all requirements. We'd like to 
build a system which fulfills the needs of today 
and tomorrow exactly. We have been building 
all kinds of gasoline handling systems since 1891 
so we have the experience, the "know-how," the 
personnel and the facilities to design and build it, 
but we need to know what the exact needs are 
from your past experience and your future plan- 
ning. Just a brief note giving 
us the high lights of your 
thinking is all we need. May 
we hear from you? 

THE WAYNE PUMP 
COMPANY 

Fort Wayne 4, Indiana 



MORE THAN 300 U. S. ARMY CANTONMENTS AND 
AIR FIELDS HAVE WAYNE REFUELING EQUIPMENT 



ic cavity, cither with a wooden mallet 
r a rounded maple block and a steel 
animer. The metal is first hammered 
long the top edge and then progressively 
owmvard on all sides. The material 
tust be shaped by gradual stretching and 


enough to allow the sheet 


lich hold the 
be just tight 
slip gradually 


being hammered. If the clamps are too 
tight, the metal will be stretched thin and 
may fracture. 

Power hammers are often used to 
smooth out irregularities left by previous 
operations, although such hammers were 
originally designed for primary forming. 
A small steel hammer rapidly strikes the 
sheet, which is slid back and forth over 
a stationary anvil. The anvil and the 
hammer are both curved slightly so that 
when the hammer hits the sheet it curves 
the metal. Light oil applied to the under 
side of the metal will make it slide easily 

The speed of the hammer must be 
regulated to suit the work. If the metal 
is soft, the blows should be slower than 
if it is hard. Frequent comparison with 


smooths the work, but alo helps set the 
shape through the additional work- 


Bending of sheet metal into curved 
surfaces or cylinders may be accom- 
plished by roll forming. This work is 

equipped with three rolls. The two front 
rolls are geared together and revolve 
in opposite directions. The lower roll is 
fixed; the upper roll can be adjusted up 
or down to admit sheet of various thick- 
nesses and to apply driving friction to 
the material fed between them. The back 
roll is operated up or down at an angle 

radius of bend in the curve being rolled. 

When rolling a shape with several 
different curves in it, the sheet is first 
marked from a master template. The 
machine rolls the sheet as far as the first 
bend mark, then stops. The back roll is 
then raised to change the radius of curva- 
ture and the rolls are started again until 
the desired shape is formed. 

Rust, scale, or metal chips should never 
be allowed to accumulate on rolls; the 
greatest care must be taken to prevent 
marring or scratching them. The sheet 
may be protected in the roll forming 
operation by covering both sides with 


Continuous roll forming is done by 
feeding coiled sheet into a series of paral- 
lel. horizontal rolls that operate in pairs. 
The first rolls produce only a slight bend 
in the material, but each succeeding set 

aluminum comes out completely formed 
at the other end. 
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INSIST ON 



QUICK-ACTING 


SAVES AIR 

SAVES TIME 

SAVES MONEY 


Schrader 

CONTROLS THE AIR 



SCHRADER AIR COUPLERS 

These days you have to save steps so you certainly want the conven- 
ience of plugging in on an air line right next to the job. But when 
you plug in you want to be sure you stay plugged in until you are 
ready to disconnect. You don't want accidental tugging or tripping 
to pull out the line, waste air, interrupt work. In using sections of 
coupled hose, you don't want chance snagging of the coupler — on 
floor or work to disconnect and whip hose about dangerously. 

You need have no worries with the Schrader Swivel Type Air 
Coupler. It plugs in with one easy push and locks automatically. 
Release requires only a slight twist of the coupler sleeve but it must 
be a twist. Pulling or tugging on the coupler or line can’t loosen 
this coupler. See that you get Schrader — the safer, stronger (steel) 
Air Coupler for all outlets and all air tools. 

Order through your distributor or write for details and prices. 
Send for Catalog No. 10 describing Schrader Quick -Acting Air 
Couplers and many other Schrader Industrial Products for the 
effective control and use of air power. 

SCHRADER PRODUCTS FOR INCREASED PRODUCTION — GREATER SAFETY 





A. SCHRADER’S SON, Division of Scovill Manufc 


tied, BROOKLYN, NEW YORK 







. . . pin n i’ll ilium hi/ pillbox on rif/hl flank! 


★ Landing parlies must depend on supporting fire 
from ships off shore until their own artillery can 
get into action. By radio communication the Navy's 
fire is brought instantly to bear on enemy strong 
points bolding up the advance. 

When the Marines carry out the tough landing 
operations for which they are noted, Walkie- 
Talkies are among the first ashore. They must 
get the messages through! For unfailing power, 
many depend on E-L Vibrator Power Supplies. 



Wherever reliability is a "must," E-L Vi bra lor 
Power Supplies are also proving their other advan- 
tages of light weight, small size and high efficiency. 
They are products of the most extensive research 
in vibrator power supplies and circuits ever known. 

That research lias extended the scope and use- 
fulness of vibrator type power supplies beyond all 
previous conception. Certainly, in the electronic 
era of peace to come E-L Power Supplies will con- 
tribute new advances and economies 
wherever electric current must be 
changed in voltage, frequency or type. 




Bombardiers 

( Continued front-page 179) 
kitchen, and salute each passing officer. 
Small wonder they sometimes develop, 
especially on their first solo, galloping 
cases of "target fever,” cadet terminology 
for extreme nervousness as the objective 
is approached. 

After-dark targets come in for their 
share of attention, too. Objectives are 
outlined at night by electric lights and, 
as day bombing is mastered, this new 
technique, in turn, is conquered. On 
special missions the targets are illumi- 
nated by flares dropped by the lead 
plane of a formation. Advantage is also 
taken of moonlit nights, when targets 
are bombed without the aid, of -artificial 
lighting. 

Every trick of future actual bombings 
is included in the course these men re- 
ceive. Aside from high altitude missions, 
where they work with the aid of oxygen 
equipment and heavy clothing as pro- 
tection against extreme cold, bombardier 
cadets also receive intensive training in 
low-altitude missions, which are flown at 
heights of 50 to 200 ft. at high speeds— 
the method employed by Gen. Doolittle 
and his Tokyo raiders, and more lately 
by allied airmen on raids over Nazi-held 

It’s no "gravy train" for these future 
bombardiers. On the contrary, it’s lots 
of plain, hard work. But there are ex- 
citement and thrills no earth-bound 
soldier knows. They are written in the 
accounts of allied fliers everywhere the 
enemy is met. These boys aren’t just 
good. That wouldn’t be enough in this 
war against Axis cunning. These bom- 
bardiers are terrific. 


Hull Displacement 

( Continued from page 125) 
any amount it will remain at that deflec- 
tion with no tendency to swing in either 
direction. Therefore, the weight pans 
are lowered until the above condition 
of neutral equilibrium very nearly exists. 
It is then a simple matter to adjust the 
vernier vertical balance weight until true 
equilibrium about the pivot is attained. 
The model is then statically balanced 
about the pivot and both the horizontal 
and vertical centers of gravity of the 
model coincide with the pivot. 

(d) With the model statically balanced 
about the pivot, sufficient ballast is re- 
moved from the counterweight buck^t'so 
that the weight of the model is exactly 
balanced, causing the model to float on 
the system with no apparent weight. 

(e) The large calibrated counter- 
weight (22.62 lb. for this example) is 
now removed and the model immediately 
sinks into the trimming basin with an 
unsupported weight equal to the counter- 
weight, which, for this example, is equiv- 
alent to the full scale gross weight of 
40,000 lb. The model will displace 22.62 
lb. of water and will float in equilibrium 
on the water at the same trim and 
exactly A the draft that the full scale 



Precision Parts and Assemblies Since 1873 


Millionths of an inch accuracy in these 
Vital Aircraft Parts is achieved by 
Western Automatic on a quantity basis 

• It's no job lor amateurs, making these Lycoming 
R-680 aircraft engine cam followers and cam follower 
guides of alloy steel. Clearance between walls of 
follower and guide must be held between .0013 and 
.0003 inch — and the mating diameters are ground 
and honed to a 10 micro-inch finish, a mere 10 
millionths of an inch! And they’ve got to be inter- 
changeable — they're not factory paired. It pays 
you to know about Western Automatic's production 
ingenuity, skilled workmen and vast precision equip- 
ment that turn out work like this on a quantity basis 
for war — and that can do it for your post-war needs 
after Victory. We may not be able to help you now, but 
we suggest that you write us for complete facts now. 


Aircraft Products Division 

Western Automatic 

Machine Screw Company 

Elyria, Ohio, U. S. A. 
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Right now, in action on ships and planes and 
vehicles, there are radio and electronic applica- 
tions that were vague dreams a few short years 
ago. They were built for war, but their principles 
promise new products and refinements to enrich 
the peace that follows. 

It has been Delco Radio’s privilege to work 
closely with Army and Navy engineers in ex- 
ploring the possibilities of radio and electronic 
equipment. Many problems of design have been 
solved through cooperative research — many 
problems of production overcome by Delco 
Radio’s experience as a large manufacturer of 
precision radio instruments. From laboratory to 
drawing board to production line, Delco Radio 
has been in on the job of making electronics 


practical for mobile artillery, tanks, aircraft, 
ships and field units. 

This accumulated experience is a reservoir of 
technical knowledge that will add a lot to the 
world of tomorrow. 

Put your dollars "in action ” 
BUY MORE WAR BONDS 
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The displacement data sh 
panying the plot in Fig. 5, g 
data obtained for a flooded tei 

condition of flooding. Data are plotted 
from these sheets (as illustrated in 
5) for f ' 


Meri 


I this ! 


of 


immediate!’ 
apparent after a study of the plot 
Fig. 5. For this particular condition 
flooding, one may immediately find - 
equilibrium attitude of the design under 
consideration for an infinite number oi 
conditions of loading and balance which 
completely bracket the anticipated re- 


is a plot, similar to that in Fig. 5. 
every combination of compartnu 
flooded, the design engineers can de 
mine any specific waterline rapidly and 


'ill assume that for 
1 by Fig. 5 it is 



They Pay Big Dividends 

tf-OSl ^oold, India and Hard Arkansas 

Oilstone Shapes pay their way hundreds of times over through 
faster, better, more cuts from the bits, drills, reamers, and millers 
they sharpen/ 

The resulting increased output from the keener edges produced 
can easily run into hundreds — yes, thousands — of dollars from a 
tiny investment in some of these precision oilstones (say 75 cents 
for a rough average). 

Whether all your cutters are sharpened at a central location under 
a trained tool engineer or touched up right at the machine, by all 
means bring up the final edge by hand stoning. It pays amazing 
dividends in metal and time saved. 

i*t ubie tyittidlutUjr also, these oilstones are in- 
dispensable. The great choice in shapes and grits, from coarse India 
to the unmatched fineness of the Hard Arkansas Stones, makes it 
possible to impart any degree of finish desired to the most intricate 
and expensive dies. 

Ask our Field Engineer or your friendly distributor’s man about 
them. 

Boston. Buffalo. Chicago, Cincinnati, Cleveland, Detroit, 

Grand Rapids, High Point, Indianapolis, Los Angeles, 

New York, Philadelphia, St. Louis, San Francisco, Tacoma. 



AVIATION, April, 1944 


279 






...and it will be just as easy for you to handle 
your bigger cargo planes ... if you have the 
right equipment 


All right — let's talk about weight. This is the era of 
pounds and tons, not grams and ounces. Loads are block- 
busters, heavy cargo, troops. The impossible is happening 
— the airplane has grown up. 




Aviation Jack — Capacity 17 


No longer a toy or a hobby, the industry's new stature 
needs corresponding growth in all the collateral services 
associated with it. Handling maintenance — cargo loading 
— all in terms of tons. 

Whiting Corporation, with over 60 years of equipment 
handling experience, is in a position to render a broad 
range of Collateral Engineering Service to the aircraft 
designer and operator on such problems as they arise. 


SSRPSRATISil 

Main Office and Plant: 15623 Lathrop Ave., Harvey, 111. 
Western Office: 1151 S. Broadway, Los Angeles 15, Calif. 
Canadian Subsidiary: Whiting Corporation (Canada) 
Ltd., Toronto, Ontario. 

Branch Offices in New York, Chicago, Buffalo, Birming- 
ham, Pittsburgh, Detroit. Cincinnati, St. Louis, and 
Washington, D. C. 
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unit in the compartment from station 4.0 
to station 5.0. Because the auxiliary 
power unit furnishes the electrical power 
for the airplane when the main engines 
are inoperative, it is necessary for this 
unit to function properly in the event of 
a forced landing at sea, where it is 
essential that power be available for 
operation of the radio equipment. We 
will assume the following conditions have 
been set-up: 

(a) Emergency landing gross weight. 
47,500 lb. (one-half fuel consumed or 
dumped). 

(b) Center-of-gravity range for 
emergency landing condition 24 to 29.5 
percent M.A.C. 

(c) Compartment containing enter 
gcncy equipment damaged and flooded 

With the above conditions established, 
we refer to Fig, 5 and note that for a 
gross weight of 47,500 lb. and a center 
of gravity of 24 percent M.A.C., the 
draft is 53.8 in. at the step with a trim of 
3.05 deg. For a center of gravity of 29.5 
percent M.A.C., the draft is 54.5 in. and 
the trim is now 3.90 deg. 

The waterlines defined by the above 
readings are plotted on a profile view of 
the hull. By allowing an additional 6 in. 
clearance for water turbulence within 
the compartment, the safe area for locat- 
ing the equipment is determined as illus- 
trated in Fig. 6. 

Design Changes 

Since the determination of flooded 
waterlincs must be accomplished early 
in the preliminary design stages (so that 
compartmentation, location of equipment, 
outlets in the hull, and other related items 
may be determined) there are. invariably, 
numerous design changes before the final 
hull is crystal ized in either form or con- 
tent. In the classical Bonjcan method, 
each such change in distribution of hull 
volume requires extensive revision in 
the basic charts of displacement, involv- 
ing many additional hours of computation 
and plotting. 

However, in' the experimental method 
it is a simple matter to glue two com- 
partments together and cut them at a new 
bulkhead location. Even entire compart- 
ments may be altered in form in a rela- 
tively short time. The model is particu- 
larly adaptable for determining the effect 
of large floodablc cut-outs, such as nose 
and main wheel cut-outs on amphibians, 
Since these cut-outs are usually of irregu- 
lar volume, determination of their effect 
on draft and trim' by the computed 
method would be exceedingly difficult 
and laborious. Fig. 7 illustrates a typical 
case where irregular amphibian gear 
cut-outs have been added to the hull. 

Giving high accuracy and a direct ap- 
proach to the problem, the experimental 
method for determining displacement has 
found increasing favor with seaplane de- 
signers. This is particularly true in the 
early design stages, where the extreme 
flexibility of the method saves many 
hours of a highly skilled engineer’s time. 

The investment for a simple trimming 
basin is slight and the time for its design 
and’ constrdqtion can be more -than writ- 
ten off on the first project to Be investi- 
gated. While a working knowledge of 



Cook relays are 

j^S&rZ-ORDINARY'/ 


Here are some angles about Cook relays that are of interest to you. 

• Carefully designed to the high standards of Cook engineers. 

• Tooled and fabricated completely under one roof. 

• Highest grades of all materials are used in all parts of Cook 

• Precision manufactured with modern equipment in a model 

• Assembled and tested with exacting care by skilled workers. 

• Efficiency with capacity to produce in quantity. 

Consider these facts when planning your relay requirements. These 
angles and the "plus features" included in Cook relays, truly make 
ALL Cook relays "extra-ordinary." 



2702 Southport Avenue • Chicago 14. Illinois 
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In a single plane the junctions securely formed 
by Dole Aircraft Valves and Fittings run into 
the thousands. Thus, the strict accuracy of 
Dole engineering and factory operations 
contributes to the \victorious performance of 
American planes; In our small way, we make 
doubly sure they will keep functioning in 
situations where the enemy's will fail. 


Butf Wa'i Bondi and Stampi 
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Global Air Transport 

(Continued from page 115) 


and safety. The large 
d plane has a useful load 
ot jy percent of the gross weight, while 
the flying boat has a useful load of 49 
percent. (The useful load includes the 
fuel, crew, passengers, and cargo.) Thus, 
in the smallest of the postwar trans- 
ports— the 140,000 lb. airplanes— the use- 
ful load of the boat will be almost 14,000 
lb. greater than that of the corresponding 
land plane. This difference in useful 
load is primarily due to the weight of 
the landing gear, which, in a 140,000-lb, 
land plane as presently designed, weigl 
about 14,000 lb. 

In global flights, the airline must l 

tance of 3,000 mi. In a recent study of tl 
comparative efficiency of land planes 
and flying boats, in which aircraft of 
comparable size designed to meet CAA 
requirements were assumed to operate 
under identical conditions, the flying boat 
was determined to carry a 30,000-lb. pay- 
load over this distance. The payloa ' 
for the corresponding land plane wa 
20,000-lb. Translated into terms of trans 
portation costs, this difference of payloa 
shows a 30 percent greater cost per ton 
mile for the land plane than for the boa' 
Referring again to the Mars and the 
B-19— since both are military aircra 
specifications for which were written by 
the armed services — they can b 
pared without being put on a c 
1 ‘ two planes, s 


REX-FLEX 
Stainless Steel Flexible 
Tubing likes either enc 
of the thermometer 


^T«he ability of REX-FLEX to withstand the effects of 
£_L extreme beat or cold has enabled it to be used suc- 
s: cessVully where other types of tubing have not been en- 
tirely satisfactory. REX-FLEX has the corrosion resistance 
of stainless steel which permits it to handle most types 
of gases and liquids. 

Because of its lighter weight, pressure tightness and 
extreme flexibility REX-FLEX has been widely used in 
aircraft. The experience gained in developing stainless 
steel flexible tubing should be helpful in solving your 
problem of conducting liquids and gases. Chicago Metal 
Hose Corporation engineers will be glad to help you 
adapt this versatile, flexible metal hose to your require- 
ments, or suggest the type best suited. Write for complete 
information today. 

Flexible Metal Hose for Every Industrial Use 


CHlQfRtl 


JL r 
Ct 

r\ 

HOSE Corporation 

mnviuooD, Illinois 

lants: Maywood and Elgin, III. 
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NICKEL AIDS THE ELECTRICAL EQUIPMENT INDUSTRY 

to KEEP 'EM OPERAT/NgZ 


Electrical engineers continue their 
spectacular progress. 

Since Pearl Harbor they have de- 
signed and perfected equipment that 
frees military strategy from many of 
its old limitations. 

Through tireless motors big and 
small, through tiny electronic tubes and 
gigantic motor generators, through a 
myriad of instruments and machines 
these men have put electrical energy 
to work for Victory. 

Constantly striving to improve its 
products, the electrical industry has 
acquired long experience with metals 
and alloys of many kinds. 

This experience has demonstrated 
that when properly used, nothing quite 


takes the place of Nickel. From resistor 

switches to reduction gears, Nickel and 
its alloys have been assuring the de- 
pendability so important in equipment 
that must not fail . . . even under war- 

Nickel imparts toughness, strength, 
and fatigue resistance to other metals 
makes them stand up better under 

As in other industrial fields, a little 
Nickel goes a long way to keep elec- 
trical equipment operating. 

For years we have enjoyed the privi- 
lege of cooperating with technical men 
of the electrical equipment industry . . . 
and of many others. Whatever your in- 


dustry may be ... if you want help in 
the selection, fabrication, and heat 
treatment of alloys ... we offer you 
counsel and data. 



* A/ /eke / * 


THE INTERNATIONAL NICKEL COMPANY, INC 67 Wall St., New York 5, N. Y. 
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— when a 4-ton military load 
becomes a 4-ton pay load 


• When the dark clouds of war ascend and 
peace is once more restored, many products 
that were developed to help wrought destruc- 
tion on the enemy will serve as an important 
“cog in the wheels” of industry and commerce. 
One of the most important achievements in the 
engine field is the Andover Auxiliary PowerUnit 
— a gasoline engine whose energy output per 
pound of weight is beyond anything 
imagined a few years ago. 

Today this unit is being used in 
military aircraft to start main en- 
gines, hoist bombs, check instru- 


ments and battle accessories before take-off, 
and supply continuous auxiliary electric energy 
for lighting, heating, radio, interplane com- 
munications, etc. Tomorrow, it will carry on 
its essential work for commercial airplanes — 
increasing the pay-load and furnishing con- 
tinuous, dependable power on demand. 

How portable power can help you in the 
competitive peacetime period can 
be answered more fully by our en- 
gineers, who will be glad to give 
you complete data. 



ANDOVER MOTORS CORP. 


ELMIRA, NEW YORK 
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emergency, parts always be assembled 
and replaced as a unit. 

Two different styles of feed tubes have 
been used, one being .124 dia. at the end 
which slips into mating hole in head, and 
other being .134 dia. at this point Care 
should be taken to use tubes of proper 
size to fit the holes in the head. Putting 
small feed tubes into large holes will 
result in excessive flow and probably 
render the motor inoperative. 

Notch in valve plate embraces the feed 
tube nearest open end of cylinder. This 
tube (exhaust) serves as a stop to limit 
valve travel. When reassembling, use 
two tab washers to secure nuts retaining 
bridge, regardless of prior locking means. 

On filters of Serial 6361 and higher, 
tfie bridge bushing which carries' the 
toggle plate pin was provided with a 
spiral oil groove and, at the same time, 
an improvement in material and finish and 
closer manufacturing tolerances were 
applied to the toggle plate pin. These 
changes have greatly increased the life 
Oh-Jhese parts. It is therefore desirable 

to 6361 are being overhauled or repaired, 
wherever the old plain bushing is en- 

pin which hinges the toggle spring clevis 
to the toggle plate should be replaced, 
since this part has been improved by case 
hardening to bring its life up to that of 
the;other parts. 

■ i^j-'Jfdsition parts so that cover assem- 
bly may be readily . fitted to body assem- 
bly, rotate clutch ring until the single 
gear tooth points - 1? center of rocking 
shaft pin support hole. Adjust the cover 
assembly so that the piston is at the end 
of power stroke (outer position). The 
cover will then assemble to the body with 
other parts falling in their proper rela- 
tion. A gentle rocking, and gentle but 
firm pressure, such as may be obtained 
between the fingers and heels of both 
hands, will close the assembly. 

Some of the earlier-production hy- 
draulic motor heads were not equipped 
with the bushing lock for the manual 
turning shaft bushing. This lock is 
applicable to the earlier models and 
should be installed thereon as follows: 
Try bushing lock on hex portion of bush- 

be tightened (never loosen) to bring 
round hole in lock in line with cover bolt 
hole. Tighten to suit, using a snug fit- 
ting wrench to avoid spoiling corners of 

It is never necessary to turn the bushing 
through more than 30 deg. to get the 
bushing lock in correct position, because 
hex hole in latter is offset and affords 
two positions, dependent on which side of 
lock is installed outward. After deter- 
mining which side of lock will face out- 
ward, bow it slightly so that hump of bow 

of lock tight against name plate and 
prevent vibration. All recently manufac- 
tured bushing locks are equipped with an 
additional punched tab which is used for 
lockwiring manual-turning shaft cap nut. 
This tab should be bent up after final 
positioning of bushing lock. 

(Turn to page 291) 
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BAD NEWS FOR THE AXIS 

America is producing planes at a rate never believed possible when the war began. The swiftly rising tide 
of American air forces in England proves the foresight and unfailing energy of everyone associated with 
the American aircraft industry. Once more American skill and ingenuity have surprised the world. 

In developing and perfecting the principle of multiple riveting, the General Engineering Company is 
contributing to the speeding up of aircraft fabrication. Hundreds of *GENERAl* Riveters, from the small 
Model GBR Riveter and Dimpler to the giant Model G-3000 Automatic Multiple Riveter, are operating in 
dozens of plants all over the country. They are riveting spars, skins, bulkheads, rudders, fins and other 
sub-assemblies faster than they can be riveted by any other method. Production increases ranging from 
200 to 500% and man-power savings up to 30 to 1 are reported by users of ♦GENERAL* Riveters. 

Ask for the new catalog illustrating and describing the complete line of *GENERAL* Riveters, Acces- 
sories and Work Handling Equipment. 

GENERAL ENGINEERING COMPANY 

785 HERTEL AVENUE • BUFFALO 7, NEW YORK 
MULTIPLE RIVETERS • SINGLE RIVETERS ■ AUTOMATIC MULTIPLE RIVETERS - ANVILS - WORK HANDLING EQUIPMENT 
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arc 13-in. under head. It is desirable 
that all three cover bolts be replaced by 
the longer length to decrease likelihood 
of stripping of holes in head when tight- 
ening screws. These cover bolts should 
be tightened to a torque wrench reading 
of 30 to 35 in./lb. Motor mounting bolts 
should be tightened to a torque wrench 
reading of 150 in./lb. 


Geometry for Lofting 

(Continued from page 147) 


V(X, - X,)= + (V, - T,)’ + (Z> - 


V(ll - 3)*+ (10 - 4)* + (6 - 1) ! = 11.180 
Example 6 : Calculate the true distance 

straight line characteristics. The spar lies 
between wing stations 37 and 78. the co- 
ordinates of the end points being — 

Wing station 37 (37. 66. -10) 

Wing station 7S (78, 81. -7.5) 


V(X, - X,)- + (Y, - Y,)- + (Z, - z,r- 

L - 

V( 78 - 37)= + (81 - 66)='+ (-7.6 + 10)= 
= 43.729 

Generally, control surfaces such as flaps, 
ailerons, and spoilers have their own 
coordinate axes system. In this system 

axis, this therefore simplifies the sub- 
assembly of the structure. When using this 
method, the inboard rib is labeled station 
“O". The numerical value of the outboard 
station may be determined by measuring 
the distance between the two stations 
along the hinge line. 

Example 7 (see Fig. 11) : A flap is de- 
signed so that the inboard station inter- 
sects the flap hinge axis at wing station 
45 where the coordinates of the hinge are 
(45, 96, -3.5). The outer rib must pass 
through the hinge intersection at wing 
station 99. The coordinates of this point 
are (99. 87. 1.6). Since the flap is going 
to be assembled in a separate jig, it is 
necessary to know the numerical value of 
the outboard station. 

L = 

V(99 - 45)= + (87 - 96)= + (1.6 + 3.5)= 


Therefore the flap station passing 
through the outboard point can be defined 
as flap station 54.982. By use of this same 
method it is easily possible to determine 
the numerical value of any other interme- 
diate flap rib, provided its intersection 
point on the hinge axis is known. This, too, 
is very useful in locating an intermediate 
hinge bracket with respect to the flap 
ribs. 

( Continued on page 293) 





Packaid High-Altitude Ignition Cable 

The higher they go, the tougher the job of providing the 
surge of electricity that "sparks” aircraft engine performance. 
Packard high-altitude ignition cable, with its tough synthetic 
rubber sheath over an inner reinforcing braid, was developed 
to meet this challenge — is delivering the unfailing service 
our air forces demand in high-altitude bombers and fighters. 
Packard high-altitude ignition cable is the result of constant 
research and engineering carried on in close cooperation with 
the nation’s air forces, aircraft manufacturers and airlines. 
It is just one of many developments on which Packard’s 
reputation for coming up with the right answer to aircraft 
cable problems has been established.. Whatever the need — 
you’re RIGHT with Packard cable. 



WAR BONDS SPARK THE FIGHT FOR FREEDOM 


AVIATION, April, 1944 


291 







experience plus engineering skill - 

course can only be used when die sheet 


sarv to know the coordinates of the ex- 

SSKS^ft&SS 1 * 


From this information, die lengths of 

dimensions out in flat pattern the true 
size and shape of the cover is then given. 

ssaiEr rsfisK 


ing the size of the sheet, the tolerance can 


''’ At!' ' excellent example of this type 

|. ''■■■■ ’ ■ "-T 

Ever 

die wing station 139 and the canted sta- 
tion O (Fig. 12A). The canted station in 

Give a Plane 

cover sheet This cover was to be located 
■ ™«. ,K» 

A "HOT FOOT"? 

Sd onTu £&? ,hC Square r ° 0 ' 


££&5SH£ 

simultaneously in order to find the co- 

When a plane is laid up for repairs the swift, sure lifting of heavy 
ing Equipment .0 1 *e P job'beK« and fcter.' ^ ^ 

„»2s , s£r!.'srs 

STS “ “* “” w 

L = 


f By this method all of the lengths were 

"MEN WHO KNOW ARE SOLD ON SEDGWICK" 

^edqwicK MACHINE WORKS 


HOISTS — ROTO-LIFTS — ELEVATORS 
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<o ^ RVE THE ELECTS °*<c DEMANDS 

AVIATION 

• When American planes concentrate over a target, the 
total of Amphenol aircraft and communications electrical 
parts in that area runs into the hundreds of thousands. 

Such quantities suggest mass production . . . but two 
factors in Amphenol production are even more important 
than volume — (1) the highest precision attainable with 
modern equipment — (2) complete range of required types 
in all sizes. Only after these come the speed and savings 
of mass production. 

Primarily, this is Amphenol's war achievement . . . but it 
is also a peacetime preparation in that it offers extraor- 
dinary facilities, for quantity, quality and engineering co- 
operation when the time comes. 

Meanwhile many of these parts are available under 
proper priorities for current demands. 


Request by Section letter 

AN and 97 Connectors 
(Section A) 

Special Connectors 
(Section Al) 

Conduit Fittings 
(Section B) 

Aircraft Electrical Conduit 
(Section Bl) 

Special Tools 
(Section C) 

H.F. Transmission lines and Equipment 
(Section D) 

British Connectors 
(Section E) 

Radio Parts S Accessories 
(Section F) 

Synthetics for Electronics 
(Section G) 


Now by using any five of the above 
six dimensions, the true outline of the 
sheet may be drawn (Fig. 12B). By then 
using the other dimension, a double check 
is obtained on both the calculations and 
the layout. If any of the dimensions fail to 
work it means that a mistake has been 
made somewhere along the line. 

In order to obtain the trace of the flap 
station on the sheet, the true dimensions 
along the R. spar and the closing channel 



By measuring these dimensions along 
the boundary lines just established and by 
connecting the two points, the trace of the 
flap station is then determined. Thus we 
have the completed cover sheet. Elapsed 
working time : 1 to 2 hr. 

The manner in which we obtained the 
coordinates of the points on the skewed 
stations has not previously been discussed. 
This will be taken up in detail in Part III. 


"Fix" on Markets 

( Continued from page 118) 
in 1920, 23 percent in 1921, 28 percent in 
1922, and an average of 46 percent over 
the ensuing ten years. Further refine- 
ment of background data may drop these 
percentages even lower. 

In 1925, it should be pointed out. a 
Congressional committee criticized the 
Army for allowing the Air Corps to grow 
obsolete, for starving the commercial sup- 
pliers, and for trying to take over the 
task of designing, modifying, and even 
manufacturing aircraft. From 1925 on, a 
floor was written into appropriations, be- 
low which expenditures for equipment 
could not drop. For the next 14 years — 
1926-1939— the average spent for equip- 
ment was 50 percent. 

As the basis for the minimum fix, we 
have taken the actual post-World War I 
relationships, ranging from 17 to 46 per- 
cent, as shown above. For our middle fix 
we have applied the later 50 percent rela- 
tionship that emerged after the Congres- 
sional investigation, when Air Corps 
procurement habits were amended. 

As noted earlier, establishment of the 
maximum fix depends not upon statistical 
projection but upon a component analysis 
of postwar air force requirements by com- 
petent authority. 

For the purpose of this study, one au- 
thority was selected. He is T. P. Wright, 
director of the Aircraft Resources Control 
Office of the War Production Board. It 
will be recalled that, in 1940 and 1941. Mr. 
Wright published a series of predictions 
in Aviation ( p. 34. July 1940 : p, 30. Jan. 
1941 ; and p. 46. Nov. 1941) which fore- 
told with phenomenal accuracy what our 
military aircraft production would be. 
right up to the peak. Time has not. since 
then, permitted Mr. Wright to develop 
his studied postwar estimates, but he has 
graciously consented to make available his 
offhand thinking on the subject. 

Using his thinking as a base, we find 
that production will rise this year to a 
peak of approximately 110,000 planes per 




; n fold 
adjustments 


LAMINUM shims provide those quick-precision ad- 
justments which— as in aircraft— are as vital in the field as in the original 
assembly. 


Laminated Shim Company, Incorporated • 80 Union St., Glenbrook, Conn. 



JAMINUM 


THE SOLID SHIM THAT I 


| FOR 

, ADJUSTMENT 
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SEALED POWER 
PISTON RINGS 


PISTONS CYLINDER SLEEVES 
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MANPOWER, TIME, COST, FLOOR SPACE] 

plus delivering the goods on 
time to and from factories, 
yards, docks and warehouses — 

A product of CLARK EQUIPMENT COMPANY 


ClflRKTRUCTRflCTOR 
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100 or 1000? . . . 

know il’s more than 

A single sheet of Alclad may be dipped several 
times before it is cut or shaped. And from then 
on every time it is formed, treated, joined or 
coated, a new cleaning operation is called for. 
Welding, anodizing, plating, painting ... all are 
best done on clean surfaces. Wherever precise fit- 
ting or reliable adhesion is to be obtained, the 
surfaces involved must be clean — physically and 
chemically clean. 

This new high standard of cleanliness in manu- 
facturing finds a helpful readiness in Kelite Pro- 
ducts, Incorporated, the largest manufacturer of 
specialized processing and cleaning materials for 
the Aviation Industry. 

Through the application of pH control to speci- 
fic processing and cleaning operations, Kelite has 
developed new materials which meet the fine- 
gauged requirements of American Aviation with 
scientific dependability . . . and save time doing it! 

The Kelite Service Engineer in your territory 
can tell you about improved methods and mater- 
ials which really help wherever there’s chemical 
cleaning or processing to be done. 


KELITE 


.P«. 

C< NTH )L 

V' 


dfftlfE© 

909 East 60th St., Los Angeles 1, Calif. 


INDUSTRIAL CHEMICAL PROCESSES AND MATERIALS 
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WIRE and CABLE 
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SCHED-U-GR APH 


CONTROL BOARD 


New MACHINE LOAD System 
provides "TIME-TABLE” control 


How BIG 

found the answer in SIMPLIFICATION 




YOU SAVE 
4 WAYS... 

with REYNOLDS 
Prefabricated Plane Parts 


• MANPOWER 

• SPACE 

• TRANSPORTATION 

• SCRAP 

Any production method that can save air- 
plane manpower today certainly deserves serious 
consideration. Add to this the saving of plant 
space, transportation and scrap handling and 
you have a combination that’s unequalled in 
speeding plane production. 

Just such a method is Reynolds Prefabricated 
Plane Parts Service. 

• It saves you manpower because you receive finished 
aluminum parts ready for immediate assembly. 

• It saves plant space because you do not have to 
maintain excessive stock piles, do all your own 
fabricating or store and segregate your own scrap. 

• It saves you transportation because it eliminates 
the need for freight cars to haid scrap metal from 
your plant. 

• And it saves metal because the 30% of every 
aluminum sheet that normally becomes scrap 


during fabrication can be put back to work in our 
plants in a matter of days instead of months. 

Reynolds was the FIRST . . . 

The first aluminum manufacturer to supply 
finished plane parts from aluminum sheet 3 
years ago, Reynolds is, today, supplying fin- 
ished parts to every leading manufacturer of 
combat planes. In that time Reynolds has built 
up the organization needed to make such a plan 
smooth-running, accurate, practical. 

This forward thinking and co-operative plan- 
ning has pushed Reynolds ahead to where its 
operations now cover 40 plants in 14 states, 
with its own source of Bauxite from which 
aluminum is made. This urge to "go places” is 
what keeps Reynolds men on a continual search 
for new ways to make aluminum better . . . 
make it easier and cheaper to use. 

Take advantage of Reynolds’ resources, equip- 
ment and engineering skill. For any problem you 
may have in working with aluminum, no matter what 
it may be, you’ll find Reynolds able to handle it in 
the most practical way. Reynolds Metals Company, 
Aluminum Division, Louisville, Ky.. 


ALUMINUM 1 





When you see a motor wearing the Black & 
Decker "wings” you know that it, like the 
courageous pilots in our air force, has been 
developed with the utmost care and has 
passed every one of the many rigid tests. 


If you are developing or redesigning a motor- 
driven product, this broad experience in 
fractional horsepower motors may prove 
valuable to your engineering department. 

THE BLACK & DECKER ELECTRIC CO., Kent, Ohio 


Because of the top performance that results 
from such exacting standards of engineering, 
manufacturing and i nspection, Black & Decker 
motors have been used on over three thou- 
sand special applications during the past 
thirty years. 




n of many tYP es 

THE ABOVE -AOTOR.O war ^ „ rate d 

’at U 700oVp.W- , »^* 

the multiple s, “*%‘*"7mentFly»"9 Tra ' ,n ' 
ployed on the Link ins' 




ONAl HORSEPOWER 
SPECIAL APPLICATION 


MOTORS 
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Industry stockroom 

Today aircraft maintenance is so complex as to constitute a business in 
itself — a business in which Air Associates leads. With the largest stocks and 
widest variety of aeronautical items . . . you can simply refer your need for 
practically any part, accessory, or equipment to us. You don’t need to know 
who makes it, or where, the price or delivery date. In most cases we will 
have what you require — and your order will be properly filled, properly 
priced, promptly shipped. If we do not have it, we will advise where it can 
be obtained . . . Designer, developer, engineer and manufacturer, exclusive 
agent and supplier of standard stocks, Air Associates, after the war, will be 
better fitted to serve the enlarged industry it has served well since 1927. 

We desire to have our post-war catalog as comprehensive as possible, 
and manufacturers are inviled to discuss the listing of their lines with us 
now. A listing in this catalog will be a valuable franchise for future business. 

• Am Associates, inc. 

TETERBORO. N. J. ...BRANCHES: CHICAGO. .DALLAS, I.OS ANGELES . . . ENGINEERS & MANUFACTURERS 
OK AIRCRAFT SPECIALTIES . . .SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 
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Courageous U. S. pilots flying mighty American 
sky-steeds are forcing an early round-up time 
in the Axis . . . trampling opposition from Euro- 
pean skies and shortening the Zero’s hour in 
Pacific fighting. 

Military and naval specifications for all en- 
gine parts demand only the best. OSTUCO sup- 
plies seamless steel tubing to strict standards 
for dozens of uses in the planes of today. For 
example, tube oil fittings for governor connec- 
tion to propeller shaft; for pressure pump to oil 
relief valve; for oil relief valve 
to center connection and reduc- 
tion gear; for camshaft drive; 
for generator drive tube center 
connection . . . these are but a 
few of OSTUCO’S seamless 
steel tubing contributions to 
aircraft engines. 


OSTUCO — backed by years of progressive 
manufacture; with an outstanding record of cus- 
tomer satisfaction, built on low rejections and 
“on time” deliveries; with an eye always on- the 
ever-changing horizon of new demands — sup- 
plies the finest seamless steel tubing for engine 
parts where flexibility, machinability and the 
strength-weight factor determine the specifica- 
tion standard. Remember OSTUCO for today’s 
requirements — and for your coming post-Vic- 
tory planes. 

WHAT MAKES THE MUSTANG GO! 


THE OHIO SEAMLESS TUBE COMPANY 


WORTHINGTON 

AIRFIELD 

"GRASS BLITZER" 

The "one-man-gang” — 

that mows 300 acres a day 




The Worthington "Grass Blitzer”- — the only gang mower being 
purchased today for use on the huge airfields of our armed 
forces — is literally a one-man-gang designed to keep our air- 
fields in fighting trim. It is playing the role of "ground crew” 
to United Nation airfields all over the world. Airfield turf must 
be cut regularly to assure safe take-off and landing conditions, 
and the "Grass Blitzer” does the job three times faster than any 
other gang mower now available. 

In one 8-hour day the "Grass Blitzer,” operated by one man 
and cutting a wide 21.1 foot swath, mows an average of 300 
acres! What’s more, the big 9-gang cutting combination can be 
used efficiently with any tractor or truck available on any airfield. 
Thirty years’ experience in turf mowing and maintenance pre- 
pared our organization to produce the "Grass Blitzer." We're 
proud to be able to meet today’s demand for equipment to aid 
in keeping our fighting airfields fit. . . to "keep ’em flying." 


The Army-Navy "E” pennant that flies over our plant is a tribute from 
the armed forces to our employees, to our suppliers, and to our customers 
— without whose wholehearted cooperation our full-out wartime production 
would not be possible. 
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The pilot of this Douglas Dauntless Dive BomberTias* com- 
plete temperature control over the motor under all flying 
conditions . . . thanks to Interstate's 4-way Selector Valves. 



AIR & FLUID 



Temperature control under all flying conditions is just one of 
the things made possible by Interstate's new Selector Valves 
for the control of air and fluid in actuating mechanisms. 
These valves have the lowest handle load of any valves of 
similar type available today. They have fewer parts; are 
simple in design and operation. The only moving parts are the 
cam and poppet. This minimizes wear; reduces care; insures 
longer life, lower maintenance, greater operating efficiency. 
Strong, light and compact, these Interstate Valves operate at 
any required pressure. Ask us about your valve requirements! 


INTERSTATE AIRCRAFT AND ENGINEERING 
CORPORATION • EL SEGUNDO, CALIFORNIA 




INTERCHANGEABLE PUNCH AND DIE 

For years the patented Interchangeable Punch and Die of 
Richard Brothers' Division of Allied Products Corpora- 
tion has been in the service of the metal working industry 
—delivering a knock-out blow to production delays and 
high-labor costs. Today it has become the accepted stand- 
ard of efficiency in the field of laminated plastics as well. 
The wide application and money-saving possibilities of 
this “first aid” to multiple punching operations is indi- 
cated by the illustrations on this page. For a more com- 


"IT'S AN ALLIED PRODUCT!"— Allied Products Corporation and its 
divisions. Richard Brothers and Victor-Peninsular, in Detroit and 
Hillsdale, Michigan, also make: Sheet metal dies, steam-heated 
plastic molds, jigs and fixtures, cold forged parts, production parts, 

BUY WAR BONDS 

ALLIED PRODUCTS CORPORATION 


★ 


All four plants have now added a star 
to their Army-Navy “E” Pennants 


AVIATION. April, 1944 


It was Impos^^l 



POWER PRESSES * CLUTCHES * FORGING PRESSES * DIE CUSHIONS * HYDRAULIC PRESSES * PRESS BRAHES 


• said It (Mia i*nfa)<ud(Ue . . . 


• When we originated allsteel welded frames. 


• When we equipped Verson Full Eccentric 
Presses with renewable, adjustable split-cap 
main bearings. 


• When we contracted to build the world's 
most powerful press, at left — 


• And again, when we tested this press, at 
4500 tons pressure, to see how it would 
behave under overloads. 

At Verson doing the impossible is a policy . . . 
a policy based on a deep-rooted conviction 
that our growth, America's growth, is founded 
on fearless enterprise. Only in this spirit . . . 

the spirit of Edison, and of Ford . . . 

shall we as a people, 
and we as a business 
continue to grow. 

VERSON 

ALLSTEEL PRESS CO. 
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This is a sketch of VARD INC., a precision manufacturing plant. Several 
departments are illustrated to show the scope of our facilities. 


Here is a complete manufacturing service for precise mechanical devices, 
ready to assist in your present or post-war program. 

A group of young, progressive engineers are the nucleus of our engineering 
and products development departments. Their designs move into experimental 
and tool making shops where highly trained machinists execute the prints on 
the best in toolroom lathes, jig borer, and modern mills. 

In production we offer a foundry with heat treating and testing depart- 
ments, supported by a complete pattern shop. Our extensive machine shops have 
machinery and personnel to turn out a variety of intricate hydraulic and other 
actuating devices, gears, clutches and navigation instruments. Inspection and 
assembly departments, with full hydraulic testing equipment, complement the 
manufacturing shops. 

We have large optical and gage making departments. In temperature con- 
trolled rooms, we produce various types of thread, cylindrical and other gages, and 
check them to .00001 inch (one hundred thousandths of an inch). Our skilled 
glass workers grind and polish lenses and prisms, etc., for gun sights, observation 
instruments and complete optical systems— experimentally and in quantity pro- 
duction. We treat glass (Opticote) to reduce reflection and increase light trans- 

We engine-divide, engrave and calibrate protractors, dials, scales and cali- 
pers. We do our own painting, plating and anodizing. 

Space limits the listing of all .our activities. What are your problems? What 
are your needs? 

Our equipment, our skilled workmen and our management experience are 
available to you. We invite your war or post-war experimental, development 
and production work. 


FROM PRINT TO PRODUCT 
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CLEANERS 

ORPORATED laboratories to clean at 
iperatures and concentrations with no attack on the basis metal, 
materials are available, however, where a small amount of 
etch is necessary. 

METEX H70 SOAK CLEANER 

cleaning where elimination of time and labor and positive results is 
of utmost importance. Recommended for cleaning steel and ferrous 
metals by ordinary tank immersion. A special emulsifier prevents heavy 
soap flotations, allowing easy rinsing and cleaning at lower tempera- 
tures and concentrations. 

Special "Developed £on. ^Individual ^rv6le*KC 


mwDERmiDj 


INCORPORATED 


WATERBURY 88, CONNECTICUT 


NEW YORK 
Udylite Corp. 
(1. 1. City) 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 

DETROIT CHICAGO CLEVELAND ST. LOUIS TORONTO— CAN. 

Udylite Corp. Udylite Co.p. Udylite Corp. ^ LaSalco, ^ Clorlt Industrial 
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PRESSTITE Se „,or 

Enables Vehicles to Land with 
Motors Completely Submerged 




It will pay you to bring your sealing requirements to Presstite’s 



PRESSTITE EVGlXEEltUVG CO, :*»!« ■ 
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THE SCHATZ MANUFACTURING CO. 
POUGHKEEPSIE, N. Y. 


PRECISION 

AIRCRAFT BALL BEARINGS 
ARE 

STRONG - TOUGH • DURABLE 

• 

USED ON ALL TYPES OF AMERICAN 
COMBAT PLANES ON BATTLEFRONTS 
THROUGHOUT THE WORLD 
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NATIONAL SCREW OF CLEVELAND 

makes the famous Phillips Recessed Head Screws 
and Bolts, scientifically engineered for fast- 
starting, faster and easier driving, better fastenings. 




distinct advantages of the Phillips Recessed Head 

1. Self-centering on the driver 

2. Holds driver from slipping 

3. Four “wings” give greater driving power 

4. Eliminates head breakage 

5. Frees operator’s hand to hold work 

6. Makes better appearance — 
prevents marring work 

7. Simplifies hard-to-get-at 
jobs 



THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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That might be fantastic fiction by an H. G. Wells or a Jules Verne. 


Instead it happens to be cold fact. It's the "up"— the "in-the-air” 
record of Flagships in the past 10 years of flight operations by 
American Airlines. 

In this period, American can point to 1%, 455, 916 miles flown, 
with Flagships carrying more than 6,000,000 revenue passengers. 
Operations now cover 8,454 miles of commercial airways reach- 
ing 57 cities having combined population exceeding 27,000,000. 

Sinclair congratulates American Airlines on a decade of leader- 
ship. Sinclair is proud, too, that the great fleet of Flagships has 
used Sinclair Pennsylvania Motor Oil exclusively in this 10 years 
of operation. 



FOR FUll INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY. 630 FIFTH AVENUE. NEW YORK 30. N. Y. 
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NEW ABRASIVE 


„\P-C R 4 /. 

. NORTON - 
'*1 NDri*“ 


NORTON ABRASIVES 
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ADDING 


A NEW PUNCH 
PISTOL PAC 


Momma 


to fit the 7 5 -mm cannon into the 
North American B-25 Mitchell medium 


o poor hand-L 
: Vari-Typer ] 


It took 13,551 engineering 


size without folding; pro- 


The Vari-Typer Lettering Machine 
simplifies the production of draw- 
ings on jobs like this by saving up 
to 70% of draftsmen’s hand-lettering 



RALPH C. COXHEAD CORPORATION 
333 SIXTH AVE. • NEW YORK 14, N. Y. 
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TUBE 



your Air Travel 


Air Transport Command, 

Troop Carrier Command, 

Naval Air Transport Service 

Airlines of the United States, 
make up the unbeatable quartet 
which, under the urgencies of global war, 
has advanced the facilities for air travel 
25 years since Pearl Harbor. 


Operating on a scale so vast 
as to stagger the imagination, 

ATC, TCC, NATS and the Airlines are 
flying everything that can be flown 
everywhere throughout the world. 


Thus with unlimited resources, 

the mailed fist of war holds a test tube 

which is so perfecting air travel 

that come postwar you can wing your way 

to the far comers of the earth 

with no greater concern than 

you now board a streetcar. 



How modern research 


whipped rust and corrosion in 
idle aircraft engines 


One of the first problems military 
men encountered in shipping and 
storing aircraft engines was that of 
rust and corrosion. Condensation 
inside idle engines caused rust to 
form on cylinder walls, valves and 
other delicately machined parts. 
Fuel residues from test runs formed 
acids that corroded inner surfaces 
and workingparts whentheengines 
wereunusedforlongperiodsoftime. 



protects internal surfaces of engines 
under all conditions of storage. 



Stop Rust B forms a protective 
layer that water cannot penetrate. It 
neutralizes acids resulting from fuel 
residues left from test runs. It effec- 
tively prevents rust and corrosion. 

When drained out, the residue left 
by Stop Rust B will not harm en- 
gines. In fra, the residue aaually 
improves the lubricating oil— gives 


it a "break-in” quality. The engines 
can be used immediately without 
flushing 

Ifyou ship aircraft engines or other 
equipment that requires internal 
proteaion against rust and corro- 



sion, write, phone, or wire Union 
Oil Company— makers of quality 
petroleum products for 53 years. 


In answer to this urgent problem, 
Union Oil Company's research 
chemists developed Stop Rust B, a 
specialized rust and corrosion pre- 
ventive that effeaively covers and 
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LONG RUNS and SHORT RUNS 

on Special* wltA 7(al^onm 'PxeelelCK 


Short runs and long runs rotating 
millions of pipe, tube and hose fit- 
tings of large variety flow from 
Masters' automatics and special 
purpose machines— but not in the 
uninterrupted stream of which the 
uninitiate dream. In the 
battle of wear, strain and 
changing schedules, Mas- 
ters’ men consider no job 
as "Duck Soup.”They have 
no illusions of starting a 
job, walking off and letting 
it run. Their energy, versa- 


tility and pitching in after every one 
of the multitude of necessary stops, 
checks and adjustments of the fast- 
est working automatics in the coun- 
try are the things that lie behind the 
oft-repeated adviceof the bedeviled 
plane producers to "Try 
Masters.” Until Victory, 
every facility of our new 
and larger plants are de- 
voted 100% to turning out 
fittings and nothing but 
fittings to Army, Navy and 
an standards. 


IRVIN W. MASTERS, INC. 

3035 ANDRITA STRUT • LOS ANOELES, 41 





CLEVELAND AIRCRAFT BOLTS 



have the high-standard qualities you look for... 


MADE BY THE ORIGINATORS OF THE KAUFMAN PROCESS FOR GREATER STRENGTH AND ACCURACY 
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There are many 
GOOD THINGS 

Transparent plastic cells will make 
easier the checking of storage bat- 
tery solutions. -a__ 

A new coating for metal is claimed 
to have five times as much resistance 
to salt spray as galvanizing. 

Sr 

A chemical substance, added to hard 
nickel alloys, is claimed to save 75% 
of machining time. 


With the promise of an infinity of 
electronic tube applications, the 
effect of their radiation on humans 
is being carefully studied. There 
seems to be no evidence of ill effects 
from even long exposure. 


The new thyratron motor control, 
which makes possible the operation 
of D. C. motors from A. C. current 
supply, is said to permit exact varia- 
tions in speed from 25 to 1,750 r.p.m. 
by the turning of a graduated knob. 


Many new kinds of ink have been 
developed for war needs, including 
one that is oil-proof which is used to 
print instructions on mechanical 
parts. Another prints the lines on 
gun sights and surveyors’ instru- 
ments for which spiders’ webs were 
formerly used. . 

Sr 

A new series of plastics containing 
silicon has very great resistance to 
heat. pt , . 

Sr 

The old “lost wax” process of cast- 
ing, long a method of jewelry manu- 
facture, has been revived for the 
making of small, complex mechani- 
c al parts. 

A small section of Connecticut high- 
way is being paved experimentally 
with steel mat similar to that used 
for quick construction of landing 
fields and on invasion beaches. 


A new high-speed X-ray inspection 
machine is claimed to be capable of 
photographing as many as 17,000 
castings per hour on a continuous 
film. 


AHEAD . . . 

A new landing gear, for aircraft, 
works on the caterpillar principle, 
and is said to he lighter than the 
conventional wheels with from four 
to eight times the supporting surface. 


A new cement that may be applied 
with a brush and set with a flat iron 
is claimed to bond metals with a 
strength and permanence equal to 
spot welding. _ 

ML 

In one of the trickiest of new finish- 
ing processes, the sprayed paint 
coats one side of an object and, after 
passing by it, turns around and re- 
turns to paint the other side. 

Sr 

Broken drills and reamers are being 
removed from holes with dynamite. 

Sr 

A new 120-inch searchlight, with 
900-watt mercury light source, de- 
velops 7,500,000 candle power 


So many uses are anticipated for 
glass fibers that they are being pro- 
duced in seven standard types. Their 
fibers are now being used in making 
filters and insulation, for reinforce- 
ments in felt, paper, plastics and 
alone, or in combination, with cot- 
ton, rayon or asbestos in textiles. 


A new method of checking liquids 
during processing depends on the 
observation of color by a photo- 
electric colorimeter. 


Aircraft piston rings finished with 
oil-retaining, porous chrome plate 
are reported to increase by five the 
flying time between overhauls. 

Sr 

A new “wide-angle photo-electric 
scanner” is offered as an inspection 
or safety device. While the work 
that it does is similar to that done 
by more familiar applications of the 
“electric eye”, the new device scans 
the whole of an area, such as a sheet 
of paper or the space in front of a 
machine. Any change occurring in 
the area produces a reaction that 
may be used to give a warning signal 
or shut off power. 



When 

i think ahead , 
think of 
production like this 


These four tension bolts arc all 
cally, in twelve seconds — t hie 
one-inch 4-spindle Vertical Coi 
this has helped Ar 
overcome the tiui< 
tage of its enemies 
and will help American 
ufacturers to overconn 
petition in time of pc: 


CONE 


AUTOMATIC MACHINE CO., INC. * WINDSOR, 
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A complete range of styles, grains 
and sizes up to 3" in diameter to 
give you a perfect finish on every job. 


PROMPT 

DELIVERY 

Specialization — with full W P B ap- 
proval — on sizes 3" in diameter and 
under, means no waiting for Chicago 
Grinding or Mounted Wheels. .Let 
us take care of your present and 
post-war requirements. 

FRlt ENGINEERING ANALYSIS 


standards of finishes are far and beyond those of yesterday. 
To acquire them without sacrifice of production time is a goal 
which everyone seeks. 


Finish must now be measured in micro inches. That’s where the 
new Chicago FV BOND Wheels excel. They give a precision smooth- 
ness so intensified that it passes any surface analyzer test, in many 
cases eliminating hand lapping and auxiliary finishing operations. 


world is better tools of war, so the 
is better grinding wheels. 


If you have a grinding job that 
presents a problem because of the 
nature of material, tricky shape or 
other reason, tell us about it. Our 
experts will go into a huddle and 
give you the benefit of our long 
experience making millions of cus- 
tom built wheels for every con- 
ceivable operation. 

YES, YOU CAN FINISH IT 
BETTER WITH A CHICAGO WHEEL 


HERE’S WHAT MAKES CHICAGO WHEELS CLICK — 

A — Sensational new FV BOND. Result of research and experiment 
on hundreds of aircraft jobs. 

B — No sacrifice of cutting time or wheel life. 

FV BOND is available in all types of Chicago Mounted and Small 
Grinding Wheels — in all abrasives, grain and grade combinations. 

TEST WHEEL FREE — To prove their superiority in your own shop, send for a 
Chicago Wheel made with FV BOND Give us details of the job, material you 
want to finish and we’ll do the rest. 

Writ* hr Catalog and into fitting Enginuring Survey Form 


CHICAGO WHEEL & MFG. CO. 
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Take a good look at this picture. It shows gasoline and oil being floated ashore at 
Makin. It shows what kind of drums are really safe — under all conditions — for vital 
liquids: drums that are seepage-proof, watertight, hermetically sealed. Every gallon of gas- 
oline and oil for your planes should be shipped and stored in this kind of drum. It costs 
you nothing extra to specify on your order, “In drums equipped with Tri-Sure Closures.” 

AMERICAN FLANCE & MANUFACTURING CO. INC., SO ROCKEFELLER PLAZA, NEW YORK 20, N.X. 
TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, CANADA 
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LET WHITAKER HELP YOU WITH 
YOUR WIRING PROBLEMS 


WIRING HARNESSES • CABLE ASSEMBLIES • BONDING JUMPERS 
AIRCRAFT and RADIO CABLE PRODUCTS 


First for war — and then for peace needs — Whitaker 
Engineered Wiring Service is made available to 
all industry. 

Backed by our 24 years' experience in the 
automotive, electrical and radio fields, Whitaker 
has the "know-how", skilled man-power and plant 
facilities to turn out Cable Assemblies, Wiring 
Harnesses and Flexible Leads for power and 
lighting. 


Regardless of whether your problem is one for 
immediate needs — or for the future, please write 
us. Mail a wiring diagram or blueprint of the 
assembly required, and our engineers will give 
the matter prompt attention. 

• 

WHITAKER BATTERY SUPPLY COMPANY 

Kansas City, Mo. • St. Joseph, Mo. • Philadelphia • Oakland 


WHITAKER 


AVIATION, April, 1044 


335 




J^ODDIS recently placed in round the 
clock operation the largest hot plate 
press in existence for the production of 
aircraft plywood. It produces panels 
five feet by sixteen feet — providing 32 
more square feet of surface area per 
panel than ordinary sizes. 

Wings and other large surface areas 
can be fabricated in much less time with 
one continuous sheet of plywood. Great- 
er strength is inherent in such construc- 
tion. Joints are reduced and less skilled 
manpower is required. 

Roddis now has in operation two sixteen 
foot hot plate presses — the new 5 x 16' 
and a 4' x 16' as well as smaller sizes. 

33(1 




These streamlined - units deserve a place in your 
reconversion — because they're flexible, rugged, 
simple, safe, easy to operate, and offer a wide range 
of speeds for cutting practically any material. On 
the "costs" side, Walker-Tumer Machine Tools show 


marked savings in power consumption, capital in-, 
vestment and operating expenditures. And fast de- 
livery ... to help you avoid reconversion delays . . . 
will be another Walker-Turner feature. 

WALKER-TURNER COMPANY. Inc., Plainfield. N. J. 



MACHINE TOOLS 

DRILL PRESSES - HAND AND POWER FEED • RADIAL DRILLS 
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H O LLE Y 

AIRCRAFT, ^AUTOMOTIVE, UKARJNe 

CARBURETORS and ACCESSORIES 


SOU ML) jN ESS of desigsv^ 
45-Y8fI c 1{ z 0LD HOLLEY TRHDITIO ^ 


Holley began the manufacture of carburetors almost half a century 
ago . . . and through all of these years, soundness of design has 
been a fundamental consideration in every new Holley product. 
<IThis Holley engineering policy is as old as the automotive 
industry itself. Out of it have come many major carburetor im- 
provements. Out of it will come other important, new, postwar 
products of outstanding engineering excellence. 
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...MAKE ALL KINDS OF TRACING 
REPRODUCTIONS WITH PEASE CONTINUOUS 
BLUEPRINTING-PROCESSING MACHINES 

BLUEPRINTS with sharp white lines and dark blue back- 
grounds . . . also Blueline prints with clear cut dark blue lines 
on clean white backgrounds are made better and faster, 30 
feet per minute with Pease "22” (not shown). What is more, 
they are made at lower cost . . . as low as one cent (and even 


BROWNPRINTS (Negatives) and Brownline 
of Blueprints are made on Pease Continuous 
Processing Machines by simply using Negative 
utilizing the quick change Chi 


Potash to Hypo. Pease Mach in 
wherei 


System 


ies, to our knowledge, wherein Hypo is applied t 
ies of the paper thus producing superior color. The prints 
e then dried in the continuous drier. 


NTS (Dry Direct Process) are efficiently made by 
’ease Multazo Whiteprint paper, or any other Dry 
s paper, in any Pease Printer, after which e.x- 
' in a separate, table style, 
> Whiteprint (Dry Direct 
g Machine (illustrated at left). 


iCT PROCESS PRINTS are made by threading the 
:t Process paper through the Printer and the Pease 
nuous Wet Direct Process Developing Attachment 
d at left), which is firmly bolted to the printer and 


THE C. F. PEASE COMPANY 

2611 WEST IRVING PARK ROAD • CHICAGO 18, ILLINOIS 
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NOW is the time to select equipment for next winter’s snow removal! 


CNOW removal at your airport may occupy only four 
or five months of the year. But snow remoival^ 
planning is a year-'round job! Remember — the spe- 
cialized equipment needed for airport snow clearance 
cannot be evaluated, ordered and manufactured on 
short notice. 

When you're considering additions to your snow re- 
moval fleet, study the outstanding records for continu- 
ous operation enjoyed by airports equipped with 
Walter Snow Fighters. Traveling at 20-30 miles per 


/four, the 250 H.P. Walter Snow Fighter clears a 28 ft. 
width in one run . . . throws snow far to the side to 
prevent the formation of dangerous banks. 

The great speed, traction and volume snow removal 
made possible by the exclusive Four-Point Positive 
Drive enables Walter Snow Fighters to keep ahead of 
any blizzard. The moment the snow stops, planes start 
flying from clean, safe runways. Your first step toward 
more efficient snow removal next winter, is to get the 
facts on Walter Snow Fighters, today! 



WALTER 

SNOW 
FIGHTERS 


WALTER MOTOR TRUCK COMPANY • 1001-19 IRVING AVE., RIDGEWOOD 27, QUEENS, L. I., N. Y. 
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. . . New Federal Development 

Revolutionizes the Metal Rectifier! 


By the use of a simple CENTER CONTACT 
Federal ho s achieved another "first" in 
Selenium Rectifier development. 

The result — remarkable new corrosion 
resistance and weather stamina added to 
the important advantages already inherent 
in Federal Selenium Rectifiers. 

Outstanding among these advantages are 
high efficiency over a wide range of load; 
small size and light weight ; adaptability to 
wide ranges of temperatures, humidities and 
atmospheric pressures — plus maintenance- 
free operation. 


CENTER CONTACT is available only in 
Federal Selenium Rectifiers, first in the field 
and standard for industry. 


pow ered by Selenium Rectifiers, h avt wide appli- 
cation in the field , of radio, telephone, telegraph. 


Federal Telephone and Radio Corporation 




Maytag Hydraulics 


have considerably fewer parts 


For MANY years the world's leading manufacturer of domestic clothes 
washers, The Maytag Company, Newton, Iowa, is now devoting all 
of its efforts to the manufacture of a full line of Hydraulics of exclusive 
design . . . together with Eclipse electrical retracting units . . . and 
many types of aluminum alloy aircraft castings. 


Mcuftaq 
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Laminated Plastic Air Deflectors 



The PANELYTE deflector" baffle was perfected after 
two years extensive cooperation (engineering and 
production) with Wright Aeronautical Corporation. 
Developed as a substitute for (then) critical aluminum, 
PANELYTE Baffles, approved by Army and Navy Air 
Corps, were adopted at that time by three large manu- 
facturers of air-cooled engines. 

These deflectors, completely immune to corrosion, 
effect a weight-saving of 20%, withstand wide range 
of temperature change, and are not subject to vibra- 
tional disintegration or fatigue. They have been 
flown more than 300.000 miles. In the case of the 


PANELYTE baffle, heat treatment, anodizing and paint- 
ing, are eliminated. Life expectancy, not yet deter- 
mined, is several times that of aluminum. Baffles are 
delivered complete with both rubber and metal, ready 
to assemble on the engine. Where higher temperatures 
are encountered asbestos base PANELYTE is used. 

Our Engineering Staff will work with you if mass 
produced laminated resinous parts (paper, fabric, as- 
bestos. fibre glass, or wood base) can save you money, 
improve your product, or increase your output. 

Write for PANELYTE Data Book. 



* 




MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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When you place your precision aircraft instruments in Embry- 
Biddle hands, for inspection, maintenance and repair, you may be 
sure of the best workmanship which ultra-modern equipment and 
experienced technicians can provide. For many months the entire 
facilities of our Instrument Department have been devoted to vital 
government assignments. These facilities are now available to Air- 
lines and other private concerns with proper priorities. We are 
equipped to overhaul and repair any type of electrical, Gyro or 
mechanical instrument. We are also equipped to repair and calibrate 
all navigation instruments, including sextants and octants. On the 
same basis, we are now able to offer the services of our Aircraft and 
Engine Overhaul Departments. If your organization needs any of 
these services, we suggest that you write or wire us collect for 
complete details. 


EmbryTvfRiddle 


Company 


AIRCRAFT AND ENGINE DIVISION 

MIAMI 30, FLORIDA 
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THE NAME THAT IS HELD IN HIGHEST ESTEEM 






Stec&ux "DeftUMtoweten. 


s4ccu%accp «Kt6c*t 
2//0 1% at 'Horttuzi 


Tuned Circuit Type * * * 

HIGKOK Frequency Meters are designed for accurate 
indication at standard frequencies. They are built with 
electrodynamometer movements. Temperature error is 
controlled within negligible limits. Accuracy is within 2/10 
of 1% at normal frequency. Used by the Armed Forces for 
maximum dependability. Made in 4", 5" and 6" sizes. Model 
S-49 illustrated, is made for normal operating voltage of 100- 
125 or 125-150. Write for copy of new meter catalog. 

HICK0K ELECTRICAL INSTRUMENT COMPANY 

10525 Dupont Avenue , Cleveland S, Ohio 


THE STANDARD OP QUALITY FOR A THIRD OF A CENTURY 
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RIEF" *yow production machines and 
bring them in on the beam.. .with this 
Veeder-Root Counting Device 


Your operators 

can give their machines full instructions for a com- 
plete run, just by turning the pre-setting wheels of 
Veeder-Root Predetermining Counters to the exact 
number of strokes, turns, pieces, or other units of per- 
formance required. And that' s all they have to do .. . until 
the recording figure-wheels have spun around until they 
read the same as the pre-setting wheels. Then the 
counter signals the operator, or actuates a mechanism to 
stop the machine. Operator s time is saved . . . can be 
applied to other work. And there's no nerve strain of 
watching a high-speed run . . . no surpluses and short- 
ages from depending on no-count guesswork. 


These Predetermining Counters, like all the scores of 
other types in the Veeder-Root line, are easy to install 
on production machines without interrupting produc- 
tion. Find out how they will count co your advantage in 
keeping production schedules untangled and up to 
the minute. 



VEEDER-ROOT INC. 

Hartford 2, Connecticut 

In Canada: Veeder-Root of Canada, Ltd., Montreal. 
In England: Veeder-Root Ltd. (new address on request). 
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Why the Score was 93 to 6 


The report on that recent amazing air battle, 
when 93 Japanese planes in the South Pacific 
were destroyed in the air with a loss of only 
6 American aircraft, has been confirmed and 
made official. 

The analysis of military experts gave mych 
credit to the superior fire power and arma- 
ment of the American planes. But they all 
came to one conclusion : That the American 
pilots were better because they were heller 
trained. To this they gave most of the credit. 

Close to the heart of every member of the 
Ryan manufacturing and training organiza- 
tions are the thousands of combat pilots— 
trained in Ryan planes and by the Ryan 


schools — who are now fighting on every 
front. Seventeen years’ experience training 
commercial pilots and four years training 
military flyers has enabled the Ryan School 
of Aeronautics to play an important part in 
giving America the better trained pilots, 
whose superiority is attested by outstanding 
combat records and hundreds of decorations 
for aerial skill. 

For years Ryan training has been based on 
thoroughness and exactness. Now entirely 
devoted to training military pilots, Ryan 
Schools in peacetime will continue to be 
dedicated to the same high standards. 

RYAN SCHOOL OF AERONAUTICS, operating 


RYM1 
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Norma-Hoffmann Precision Bearings Help Supply 

'THE BREATH of LIFE” for ENGINES 

AT 

SUB-STRATOSPHERE . . 

v HEIGHTS 




A— r. 


PRECISION BEARINGS 

BALL, ROLLER AND THRUST 



What his oxygen supply is to the high-altitude flyer, the 
supercharger is to his engine. Failure of either is fatal. To- 
gether, they make possible the high -altitude fighter planes 
and bombers that are playing so conspicuous a part in to- 
day’s warfare. 

In the use of anti-friction bearings in superchargers, as in so 
many other aviation applications, NORMA-HOFFMANN pio- 
neered the way. The terrific speeds of supercharger operation 
— often as high as 60,000 RPM — demand that ULTRA- 
PRECISION long characteristic of NORMA-HOFFMANN BEAR- 
INGS. And today, not only in superchargers but elsewhere at 
vital points throughout the plane, NORMA-HOFFMANN 
PRECISION BEARINGS are doing their part in winning air 
supremacy for the Allied Air Forces in every theatre of war. 

‘‘Where the bearings MUST NOT fail” — in engines, control 
mechanisms, instruments, armament, radio equipment and 
other aircraft accessories — they are providing that combina- 
tion of speedability, load capacity and dependability so vital 
to the unfailing performance of the plane. 


Let our engineers work With you. 


■OESBD 


■HIM! 


USB 


'Pioneer Suppliers for 20 Years of Ultra-Precision 
Bearings for Superchargers” 


TO WIN THE WAR — iitorfc — Fight — Bo 
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Foamex is the new name for Firestone foamed 
latex seat cushioning. 

Besides resting your passengers better, it 
puts your mind at rest about seating upkeep. 

bines springy resilience and cushion-y softness 
ideally — both in one material. 

foamex saves maintenance by simply refusing 
to sag, pack or lump out of shape. It does away 


with all old-fashioned parts of upholstering. 
Replaces them with one molded unit that holds 
its shape and buoyancy practically forever. 
Installations made years ago are still standing 
up perfectly under today’s tough usage. 

Naturally, Foamex production now is for 
war purposes only. When peace comes, remem- 
ber Foamex means more comfortable seats 
that stay neat and comfortable longer. 


R CONTRIBUTION TO 

. BETTER .F FIFE Q ft £ 
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INTERNAL WRENCHING 
SOCKET BOLTS 

Designed expressly for fhe aviation industry, 
“Unbrako” Internal Wrenching Socket Bolts are 
made to extremely close tolerances. Their manufac- 
ture is handled exclusively by our largest and best 
equipped department, where only highly skilled 
workers with long training and experience in mak- 
ing precision aircraft engine parts are employed. 
Every step in the manufacturing process is rigidly 
controlled and close inspections maintain the high 
degree of precision demanded. Quality is assured 
by the “Unbrako" name and reputation. The in- 
ternal wrenching feature facilitates compact de- 
signs, — effects considerable savings in weight, ma- 
terial and cost. 


100° FLUSH-HEAD SOCKET BOLTS 

Unlike ordinary flush-heads, “Unbrako” 100° Flush- 
Head Socket Bolts are made to most extreme accuracy. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX RZU 
BRANCHES: BOSTON . DETROIT . INDIANAPOLIS . CHICAGO . ST. LOUIS . SAN FRANCISCO 
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STANDARD PRESSED STEEL CO. 
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Herbrand 


PRECISION FORGINGS 


are treated in automatic electric controlled furnaces 
where exact regulation assures positive results 


You men who are designing and building products 
for war needs or planning post-war developments will 
find Herbrand exceptionally well qualified to supply 
precision forgings of any size or shape up to 200 lbs. 
Our specialized experience dates back to 1881, the 
year this organization was founded. 


Herbrand forgings possess an enduring, inbuilt stamina 
because they are scientifically heat treated by definite 
processes in the latest automatic electrically controlled 
furnaces where constant temperatures and exact regu- 
lation give positive results. You are assured forgings 
free from defects . . . Your inquiries are solicited. 



V 
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Recently, a manufacturer building 
secret military apparatus called for a 
small, compact electric motor that pro- 
vided unfailing, uniform slow speed. 
Since standard "off the shelf” gear motors 
could not meet the strict performance 
and design specification, the only solution 
was a special motor. 

Holtzer-Cabot motor development en- 
gineers tackled the job and designed a 
special synchronous gear motor that ex- 


actly met all the operating conditions . . . 
and another military device was on its 
way to help win the war. 

Today, Holtzer-Cabot is designing and 
building special fractional HP motors for 
war products, only. However, our motor 
development engineers, backed by over 50 
years of experience in electric motor de- 
sign will gladly cooperate with you on 
your motor requirements and problems 
for post-war products. 


SPECIAL MOTORS DESIGNED TO FIT THE APPLICATION 
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iWORM GEAR ACTION 



This break-away picture shows the 
AERO-SEAL action . . . like a worm 
and worm gear. It gives, in compact 
space, a belt-like tangential tightening 
action which assures uniform pressure 
around the entire periphery. AERO- 
SEAL Hose Clamps hold tight without 
lock wire under severe vibration, as 
proved by authoritative tests. 



AERO-SEAL Hose Clamps 
are now made in 18 standard 
nominal sizes from 1/V' to 
41/4" (approx, hose O.D.). 
Larger sizes can be made to 
order. These clamps can be 
re-used and can be put on or 
taken off without disconnect- 
ing hose from pipe. 


Mena-SeoC 


HOSE CLAMPS 


SIZE, TAKE-UP, & HOSE DIA. DATA 

This table lists the standard sizes of AERO- 
SEAL Hose Clamps, the take-up available 
on each size, and the hose sizes (AN884, 
AN878, or self-sealing type hose) each will 
fit. Note that the diametral take-up is, in 
most instances, more than double the amount 
required to cover variations in hose diameter, 
wall thickness, and the flow of rubber under 
repeated tightening of clamps in service. 
For easy, uniform, reliable tightening and 
elimination of leakage at high pressure, use 
AERO-SEAL Hose Clamps. Write for 
samples. 
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proves the importance 

I n the grim business of combat flying, 
quickness and sureness of controls — 
hair-trigger response to the pilot’s touch on 
switch and lever — often determine who 
will return from a mission. 

The Curtiss P-40 Warhawk, famous 
veteran of this war’s battle skies, uses 
American Tiger Brand Control Cables to 
provide the sensitive, unfailing response so 
necessary for survival. 

Because of the flying safety they assure, 


of dependable controls 

these high-quality cables are standard 
equipment on America’s most famous com- 
bat and commercial planes. 

With ample strength to handle maxi- 
mum loads, they combine lightness, mini- 
mum stretch, excellent flexibility and 
superior resistance to fatigue, wear and 

The fact that they are of Excellay Pre- 
formed construction is further assurance 
of their flawless performance in service. 



354 




WINGS 

TO LIFT MANKIND 



By conquering time and space, aircraft have brought remote horizons 
near and extended the range of man’s activities. Today, this force 
serves free men in their struggle against tyranny . . . while tomorrow 
it will work for the universal betterment of mankind. *1 Globe- 
covering cargo planes will link a world of neighbors . . . carrying to 
other lands the products and raw materials needed to build the 
world anew from the ashes of war’s destruction. <1 Delco-Remy elec- 
trical equipment will play a significant part in that drama, just as 
it today plays a vital role in the outstanding performance of medium 
and heavy bombers in action the world over. <1 More than half of 
Delco-Remy’s facilities are now engaged in the manufacture of 
electrical units, precision parts and products for the aircraft industry. 



DELCO-REMY 



DIVISION 


GENERAL 


MOTORS 


CORPORATION 
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FIRE POWER 


full 

engineering staff will be glad to co-operate 
in your post-war planning. 

BUY WAR BONDS. 


r/f£ Busy M A H U F A C r U R / H G CO. ■ HARTFORD C O H H £ C T / C U T 
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Mak/n tha Grcids ...a lycoming feature 



WHEN you RUN BACK AND SEE YOUR BOMBS SMACK IN THE TARGET 


When you can call your shots time after time, you develop 
a confidence in yourself money couldn't buy. We've been 
“calling our shots ' here at Lycoming for years — building 
engines of such precision workmanship that the name 
Lycoming has come to mean dependability to every 

LYCOMING 

AIRCRAFT ENGINES 



AVI. 


IX. April, IBM 
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X OK’D BY X-RAY 



Quality, Service, and Dependability — these three principal factors 
will spell victory for the United Nations. To fulfill the need 
for superior fighting planes — the aircraft industry depends on x-ray 
as a reliable, fast, yet accurate non-destructive method 
of inspecting essential castings and welds. 

In the building of motors, 
x-ray examination has made guesswork a thing of the past. 

Bearings, crankcases, cylinder heads, ignition parts, 
supercharger castings and weldments — just a few of the many parts 
"Ok’d by X-Ray" — are sure to wear longer, 
sure to withstand severe shock and stress, 
for x-ray will detect all types of sub-surface, hard-to-find defects. 
Pioneers in the application of x-ray to industrial problems — 
G-E X-Ray Engineers designed and built 
the first commercially available industrial x-ray unit 
more than 20 years ago. Today G-E units are doing 
a great majority of the inspection required 
to guarantee quality fighting planes. 
There is available a complete line 
of G-E Industrial X-Ray Units. 
For full information as to which unit 
will best suit your needs, 
write or wire today to Department N84. 


i\ 


VtCayh TfeSt tfutf "AJ! 73onc£i 


GENERAL (g) ELECTRIC 
X-RAY CORPORATION 
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Ground Crews LIKE Buckeye Equipment 
. . . it’s faster on the fill 


Easter delivery, easier handling and 
extreme reliability . . . these arc the 
outstanding features of Buckeye air- 
craft refueling equipment that make 
a hit with ground crews . . . features 
that make the Buckeye line well 
worth investigation for any airport — 
military or commercial. 

Truck tanks, loading racks and 
fueling pits equipped with time-sav- 
ing Buckeye gate valves, full flow 
faucets or aircraft nozzles provide 
speed where schedules will not per- 
mit slower methods. And this is not 
hearsay, because Buckeye equipment, 
being expressly designed for split- 
second combat duty and proved in 


actual service on many fighting 
fronts, serves more efficiently on the 
home front. 

For utmost time-saving in refuel- 
ing for future airfield installations or 


modernization of your present sys- 
tem, it will pay you to specify Buckeye 
"battle-tested” equipment. For com- 
plete details, write Buckeye Iron and 
Brass Works, Dayton 2, Ohio. 
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WIRING HARNESS for a FLYING FORTRESS... 


TAILORED FROM BELDEN WIRE 




Belden Manufacturing Company, 4<>65 W. Van Buren St, Chicago 44, Illinois. 

Belden Hf E 


Starter, Lighting, and Instrument Cables v v v SPARK PLUG WIRES 
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S OF SERVICE 
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•=>ince 1919 in the oil fields of the world the significance of the Guiberson 
trade mark has been proved by the saving of millions of dollars in time, in 
equipment and in increased recovery of oil. 

In the tanks of our armored forces it has been proved by the hard-hitting 
dependable performance of the Guiberson radial diesel engine. 

On the skyways of the world it is being proved day after day by the 
reliability and service of flap track supports, fire walls, motor mounts, mani- 
folds and hundreds of other Guiberson built aircraft parts that are embodied 
in America’s fighters and bombers. 

With hydraulic presses, drop hammers, precision machine tools and the 
south's finest heat-treating facilities Guiberson are meeting the most exacting 
engineering and manufacturing standards of the world. 

After 25 years "Better Be Safe Than Sorry” is today the criterion of pre- 
cision-built equipment produced in one of America's finest plants. 

And when victory is won the Guiberson ”G” 
wiir carry forward the precision production of 
products wrought from the metals of the world 
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Hydraulic Gun Turret Control Valves 



T HESE qualities as found in the 
Clarke Aero-Hydraulic Gun 

Turret Control Valve account for 
the effective fire power obtained 

in turrets using the Clarke Valve. 

The design of the valve is such 
that it affords maximum flexi- 
bility « mounting position, 
length of column and style o 

grips. 



. . w _ r :-tv of turrets. 
Adaptable: Fits wide variety 


CLARKE AERO-HYDRAULICS, INC. 





This flexibility of da«S" ™ k * s 
the valve adaptable to a wide 
variety of torret installations. 
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FLUID ROWER ENGINEERING 




FLUID POWER 

Confine fluid in a closed system, apply power at one 
end, and you deliver power instantly at the other end. 

That is Fluid Power — based on hydraulics — the 1944 
way to get work done. Any kind of work — hard or easy, 
brutal or delicate. Precisely-timed work or remote- 
controlled work. 

You can step Fluid Power up or step it down — to 
lift a tank or wind a watch. You can make it fit the 
job. You can flow it around corners and into tight places. 
You can regulate it, by valves, within precise limits. 

TRANSMITTING FLUID POWER 

Fluid Power is transmitted through tubes; it needs 
no shafts, gears, pulleys or belts. Tubes themselves are 
simple devices, easy to cut, bend, join or put in place. 

But when a system of tubes is used to transmit 
Fluid Power, it calls for wrinkle-free bends, leak-proof 
fittings, precise operating valves, flow without obstruc- 
tion. It gets to be an engineering job. 


FLUID POWER ENGINEERING 

That’s beeii Parker's business for twenty years — 
designing Fluid Power tubing systems, engineering them, 
building valves and fittings, and making fabricating 
tools. Often we do the fabricating, too. 

War demands have made industry more and more 
aware of the great number of things Fluid Power can 
do. For us, that has been the basis of a healthy growth 
in experience and knowledge, and the variety of our 

Today, you’ll find Parker-engineered Fluid Power 
systems in refrigerators and bombers, in chemical plants 
and locomotives — everywhere in industry. 

LOOKING AHEAD 

With at least one eye on the future, wouldn’t you 
like to talk this through now with a Parker engineer? 
No matter what you make, or what kind of machines 
you operate, you are likely to find some interesting 
possibilities in the Fluid Power idea. 


An interesting booklet, 
giving you more facts 
about Fluid Power, will 
be sent on request. Ad- 
dress Parker Appliance 
Co., 17325 Euclid Ave., 
Cleveland 12, Ohio. 
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HydrOILics BLOCK OUT 
THE SHADOW OF DOUBT 


They check flying performance before flight 




»j an Lihk\ 


E^UIPMEWT *« APPLIED 

u£/lOI L-Lca. 


WING FLAPS 
AILERONS 
RUDDERS 
LANDING GEAR 
PROPELLERS 
BOMB BAY DOORS 
SPARK PLUGS 
MAGNETOS 
OIL FILTERS 


When HydrOILic Test Stands are on the job, shadows of 
doubt about a plane's fitness for flight are banished. The 
unit above, for example, checks the hydraulic system which 
transmits power to ailerons, elevators, wing flaps, rudders, 
landing gear, bomb bay doors and other hydraulic con- 
trols. Tests are made by simply connecting the tester to 
the hydraulic system — where it substitutes for the plane's 
engine and hydraulic pump. 

Where suitable electrical connections are not available, the 
gasoline-engine-powered unit at right (top) makes the 
same tests. The center unit tests aircraft spark plugs, and the 
lower unit checks magneto performance. Other HydrOILic 
Stands check oil filters, propellers, etc. 

The flexibility of fluid flower , and the exact control it 
ensures, have brought technical advances in this and many 
other phases of aviation. HydrOILics may have a better 
answer to your needs . . . your inquiry will be welcomed. 
THE DENISON ENGINEERING COMPANY 
1166 Dublin Road Columbus 16, Ohio 
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Precision must be the watchword of both the falling bombs and the 
sweetly purring engines to assure a successful mission. Just as the 
Norden bomb sight provides pin-point aiming when the bay doors 
swing open above a target, so Perfex gages impart that final touch of 
precision accuracy to the giant power plants. This kind of team- 
work spells top flight performance all around. While serving war pro- 
duction needs, Perfex devoutly hopes soon to be filling postwar 
requirements. 


PERFEX 
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STRAINING ■ • TUGGING • • PULLING 




The TRANSPORTER for horizontal 
movement of many more tons of mate- 
rial per load than by conventional 
methods, from receiving, to process, 
to storage, to shipping . . . and the 
AUTOMATIC Tiering Fork Truck for 
stacking of pallet loads, give you a 
modern handling system to make pos- 
sible numerous daily and valuable 
benefits. 

You lower handling costs — you do 


each job speedily to effect valuable 
time savings — you inject cost savings 
all along the production line — you get 
dependable insurance against break- 
age — you add safety to production — 
you conserve much needed floor space 
through high, orderly stacks which are 
always easily available. 

Find out the details on the employ- 
ment of this truck combination for 
materials handling. 


MANUFACTURERS FOR OVER THIRTY FIVE YEARS CUaUic. PiayudUd INDUSTRIAL TRUCKS 


AUTOMATIC TRANSPORTATION CO. 

|£J WEST 87th STREET D ’ V ° F ™* Y * LE * T ° WN ' “ CHICAGO 20. ILLINOIS 
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ALUMINUM 
MAGNESIUM 
AM PC O BRONZE 
BRONZE 
BRASS 


WELLMAN 
WELL. CAST 


/ '•LASS BLOWING, one of the ancient cratts, requires 
' — ^ the same high degree of alertness and physical 
fitness identified with a good foundryman. These are 
among the qualities contributing to the excellent 
quality of workmanship found in Wellman castings. 

• Our long experience in Ampco Bronze, Well-Cast 
Magnesium, Brass, Bronze and heat treated Aluminum 
Alloys is available to your engineering department. 

• Patterns of all sizes and kinds in metal or wood. 


I Offices: 2533 E. 9 


uuELLmnn 


CASTINGS 


_X -RAY INSPECTED 
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For example — Thor reduced the weight of '/.-inch electric drills 
14 percent with plastic housings. 

Thor increased the power of electric hammers with a patented 
"sling-shot” drive. 

Thor introduced compact power with the original, close- 
coupled half-inch electric drill. 

The features of greater power with easier handling combine 
to give you more efficient performance with Thor Portable Electric 
Tools for all types of light and heavy duty drilling, screwdriving, 
reaming, nut setting, tapping, grinding, sanding, polishing, 
sawing, metal cutting anti hammering. 


NEW HELP FOR YOU 

IN SELECTING ELECTRIC TOOLS 

Just off the press, the 

■DHH edition of Thor 

Portable Electric Tool 

°f information on the 
selection of proper tools 
for your work. 64 pages 
of complete specifica- 
tions, performance data, construction 
features . . . arranged for quick and easy 
reference and fully illustrated. 
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PORTABLE ELECTRIC TOOLS 
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PITTSBURGH" DEVELOPMENTS IN AIRPLANE GLASS 


New Glass Tempering Technique Saves Weig ht 



Up to 50% Glass 
Weight Reduction 
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With many years of leadership in the making 
of laminated safety glasses for the automotive 
and other industries behind it, it was to be 
expected that Pittsburgh Plate Glass Com- 
pany would become a recognized leader in the 
development and manufacture of airplane 
glasses. Today, the expansion of the aircraft 
industry has been reflected in the new proc- 


esses, techniques and products developed by 
“Pittsburgh” for aviation use. 

If you would like further technical data on 
any aspect of safety glass for airplane glazing, 
we invite you to write us on your business 
letterhead. Address Pittsburgh Plate Glass 
Company, 2100-4 Grant Building, Pittsburgh 
19, Pennsylvania. 


P/TTS8URGH 


PITTSBURGH PLATE GLASS COMPANY 

Specialists in Airplane Glass 


MAKERS OF DUPLATE AND FLEXSEAL SAFETY GLASS AND OF MULTIPLATE BULLET-RESISTING GLASS 
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requires that one man out of every 
employees at the Cannon plant be a full time inspector. He’s 
on our pay roll but he’s working for you. For it is up to him to see 
that anything you might reject never leaves our plant. 

He’s a top bracket man — keen and alert. His kind watches every- 
thing that goes on from receiving room, through parts manufacture 
and assembly up to shipping — farther even, snooping out possible 
weakness in the field. 

He saves you money — not only in inspection but in lower assembly 
costs, less trouble shooting, repairs and servicing. 



NEW TRAINING FILM ON SOLDERING 

An important training aid "Soldering Tips,” a 25 minute 
slide film with sound, giving step-by-step procedure in 
soldering contacts ... a companion film for "The^Quick 

Representative or write direct to the Factory, Dept. A-ltO, 

Cannon Electric Development Company, 3209 Humboldt 
Street, Los Angeles 31, California. 

NNON ELECTRIC 

Cannon Electric Development Co., Los Angeles 31, Calif. 
Canadian Factory and Engineering Office: Cannon Electric Co., ltd., Toronto 


REPRESENTATIVES I 


S — CONSULT YOUR l 


. TELEPHONE DIRECTORY 
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Quickly Tests All Types of 
Hydraulic Equipment 
for Aircraft 

/ | MTIS Liberty Test Bench (Type 101) 

^ is a high efficiency unit for testing 
entire hydraulic systems, parts, fittings 
and accessories. Ideal for testing such 
hydraulic equipment as Flap Operating 
and Landing Gear Cylinders, Cun T urret 
and Gun Firing Mechanisms, Unloader 
Relief Valves and Flow Divider Valves. 
Provides a variable, flow of oil, up to 12 
g.p.m., with pressures up to 1,500 p.s. 

Also provides hydraulic pressure up 1 
10,000 p.s.i. for burst pressure tests an 
leakage tests. Complete information wi 
be sent upon written request. 



LIBERTY MOTORS 

& ENGINEERING CORPORATION 

BALTIMORE-1, MARYLAND 


>LS AND TEST EQUIPMENT 


MANUFACTURERS OF AIRCRAFT SERVICE T 



For better thin-metal welds 
and more of them . . . 


BETTER QUALITY WELDS ON THIN METAL through 
the “Honey Bee’s” Remote Crater Control, a motor- 
driven device which enables the operator to fade 
out the arc slowly over a mechanically regulated 
time interval. It operates automatically when ac- 
tuated, thus providing uniform arc fade-out and 
effectively preventing craters and porous welds. 
MORE ARCS PER GENERATOR since two or more 
“Honey Bee” stations are operated from each con- 
stant potential generator, thereby multiplying the 
job-capacity of each generator. 

MORE PRODUCTIVE TIME through Wilson Remote 
Arc Control which permits each operator to regu- 
late current from zero to maximum while weld- 
ing— .without first extinguishing the arc. 



IDEAL POWER SOURCE for "Honey Bee” stations 
is the popular Wilson "Hornet”. Long favored 
for its outstanding all-around performance, the 
"Hornet" gives excellent service when operated as 
a constant potential generator. With a convenient 


All these features combine to make the “Honey 
Bee” a valuable aid to productive quality welding 
on thin metals. The "Honey Bee" is made in 75 
amp. and 150 amp. sizes. For full details write to 
Wilson Welder and Metals Company c 
Air Reduction Sales Office. 


quick-change switch, the "Hornet" may be quickly 
changed from standard to constant potential char- 
acteristics, and vice versa as required. 


IVilH'l.'l 


WILSON WELDER and METALS CO., INC 

General Offices: 60 East 42nd Street, New York 17, N. Y. 

WILSON AC WELDERS — distributed through Air Reduction Sales Company 
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TRANS-CANADA AIR LINES 

Canada.' 4. ftaii&nal AiA. £>&uuce 


Congratulations to 
Trans -Canada Air Lines 
on the splendid record 
depicted here. 

We are proud of the fact 
that spark plugs have 
played a part in the de- 
velopment of Canada's 
National Air Service. 



’ASSENGERS CARRIED 




Hi » f 


THE BQ EORPORHTIOn 

136 WEST 52nd STREET, NEW YORK 19, N. Y. 


Contractors to \\ the United States Army, Navy and Coast Guard and Aircraft Engine Builders 
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IS CONTROLLED QUICKLY AND EFFECTIVELY 
WITH 


GULF SAHI-SOIL-SET 



Why Gulf Sani-Soil-Set is the practical 
answer to YOUR dust-annoyance problems: 


Saves Maintenance Expense — Gulf Sani-Soil-Set prevents 
the growth of grass on areas treated and reduces clean- 
ing and dusting inside near-by buildings to a minimum. 

Write today for the booklet giving complete informa- 
tion about this modern, proven dust allayer. 


Highly Effective — Gulf Sani-Soil-Set completely eliminates 
dust annoyance immediately after application. No long 
waiting periods are necessary before the ground is ready 
for use. The dust allaying effect is accomplished by the 
action of the compound in adhering to and weighing 
down dust particles. In addition. Gulf Sani-Soil-Set pos- 
sesses valuable germicidal properties. 

Long lasting — Because of its extremely low volatility and 
insolubility in water, Gulf Sani-Soil-Set remains effec- 
tive for long periods. One application per season is 
usually sufficient. 

Easily Applied — Gulf Sani-Soil-Set is free-flowing, easy 
and pleasant to use. It can be applied by sprinkling can 
or sprinkling truck, and spreads quickly and uniformly. 


mail this coupon today 
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NIGHT FIGHTER . . . 


TOTONDERFUL organisation by brains behind the scene, initiative, skill 
” and courage of gallant men and — this must not be overlooked — superla- 
tive performance by aircraft, all combine to establish the R.A.F. supremacy 
in the air night and day. There must be no “ margin for error ” in the 
performance of high powered aero-engines ! They must give immediate 
response to the pilot’s demands, even under the terrific buffeting of battle 
conditions. 

Even in the fiercest dog fight power and speed must be maintained. When 
engines are “ fed ” with air, oil and fuel oil free from impurities, they give 
of their best. That is why on night fighters, battle ’planes, indeed, all types 
of fighters, spotters, bombers, you will find Vokes Filters in operation. The 
99.9 per cent, filtration efficiency claimed for Vokes Filters is not a mere 
laboratory test bench figure. -Vokes Filters, we are proud to say, have proved 
their value to the fighting forces under the most 
gruelling battle conditions in the air and on land 
and sea. • • • 

TOP— VOKES AIR FILTER FOR AERO ENGINES. 

CENTRE— VOKES OIL FILTER. 



j'i” Tdjj 
v ■ r 



FILTRATION EXPERTS 
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y Typical A-P Control development 
for the aircraft industry, the KwiKloz Valve 
offers new advantages in hydraulic testing 
systems and aircraft hydraulic system lines. 

A balanced valve, with a single seat, it 
permits easy and INSTANTANEOUS 
closing against a maximum pressure of 
1500 lbs. p. s. i. 


y It is more efficient, has fewer parts, 
is smaller, lighter, and uses less material. 

Can be quickly changed for clockwise or 
counter-clockwise operation. Corrosion 
resistant parts, heat treated, ground, and 
accurately polished. Outside dimension, 
2J4'x2%"xll4"; made to take connections 
per AND-10050 specifications or pipe tap. 



£ - 



HYDRAULIC 

KwiKIoZ 


VALVE RUTOniflflC PRODUCTS COmPALlY 
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Engine Performance in Mechanical Units 


Carburetor parts witli aperture tolerances limited to three len- 
thousandtlis of an inch, tubular metal fuel lines bent to rigid 
standards of uniformity for speedy installation, relief valves, 
bearings, and scores of other engine parts for our Army’s 
mechanized units are being made in volume in Arnolt plants. 
Our equipment includes the latest types of lathes, milling 
machines and other metal cutting tools. Prime contractors 
who have production “bottle-necks” for parts requiring utmost 
precision are invited to write for our interesting booklet, 
“Available Facilities for the War Program.” 


ARNOLT MOTOR COMPANY, Warsaw, Indiana 

s4d4ociate<£ cvi(A 

ATLAS STEEL AND TUBE COMPANY • MANCHESTER-ATLAS COMPANY 
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THE SHAPE OF FLYING TO COME. 



"America must remain first in the air" 

says P. IP. Litchfield , President 


"AFTER VICTORY our nation must retain its posi- 
A lion as the world’s greatest air power, now 
achieved through four years of incalculable ef- 
fort in the factories and in the sky. 

“This means something more than maintaining 
a large military air force. It means we must aug- 
ment our armed air-might with a great aerial 
merchant marine, both heavier and lighter than 
air— just as Britain buttressed her sea power for 
centuries with a vast fleet of merchant auxiliaries. 


of Goodyear Aircraft Corporation 

“The establishment of such a merchant marine 
of the air, networking the globe, will make pos- 
sible the continued operation of adequate aircraft 
production facilities, and provide a peacetime 
training school for battalions of air crews. 

“This alone toill be priceless in the event of 
some future war. But more important still, it will 
insure for our country a large share of world 
trade upon which the prosperity of farmer, work- 
er, and industry all depend 


Thus hr. Litchfield outlines a way to maintain Amer- 

thc initiative and vision of aviation ... It needs the sup- 
port of a waiting “test-pilot market” as well — a market 
of people who (in business or in private living) are ha- 
bitually first to accept any change for the better. 


This is the market aviation thinks of when it thinks of the 
more than a million TlME-reading families — people with 
the foresight, income , and influence that aviation needs to 
sponsor its programs — f people able to support with their 
patronage and prestige any business which executives now in 


Believing that the ideas of aviation's leaders are always of interest to the aviation industry. 
Time here gives them wider circulation 


AVIATION’S 


THE READERS 

SILENT ^ 


OF 

PARTNERS ^ 


TIME 
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Over all the world’s battlefronts warplanes fighting 
for an Allied victory carry equipment produced by Weber... 
floorboard assemblies, compartment doors, navigator tables, 
radio tables, bombardier seats, plywood wings and control sur- 
face, hydraulic press stamping, auxiliary gas tanks. 

Weber’s famed original research and engineering, 
which produced so many commercial innovations in peacetime, 
are daily meeting the varied production demands of plane manu- 
facturers. With standards of quality workmanship which go 
back to 1898 and unexcelled facilities for metal, wood and 
glass manufacturing, Weber’s Aviation Division is ready to 

Our representative will gladly call to discuss your 
specific needs. Write or wire today! 
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PRESS and the 
Inspection Door Flies Open 


As much as 30 minutes is saved in the inspection 
of a single plaice by the new Hartwell inspection 




door latch. That means planes in action faster! 


Single source for 779 different aircraft 
production parts and tools 

HARTWELL 

AVIATION SUPPLY COMPANY 

3417 CRENSHAW BLVD., LOS ANGELES 16, CALIF. 


The new Hartwell Inspection 
door latch ends the slow, tedi- 
ous removal and replacement 
of inspection doors. Simple and 
rugged in construction, it con- 
tains four parts- trigger and 
bolt, made of light gauge steel, 
aluminum bracket, and twin 
springs (two are used for safe- 
ty). It is light-weighs less than 
H oz.; rivets to the inspection 
door, and it fits flush! 


Press the trigger of the Hart- 
well latch and the inspection 
door pops open ! Press the bolt 
and it is locked shut! Two or 
more latches may be used on 
a single door, if desired. This 
inspection time-saver can be 
installed in a standard Army 
Air Forces cutout, shown on 
print43G2853. 


New flush hinge. Available 
with the new Hartwell inspec- 
tion door latch is the new flush 
hinge. It is light and durable. 
Holds the inspection door to 30 
degrees of full opening when 
it is released by latch. For com- 
plete engineering details about 
latch and hinge write or wire our 
Los Angeles office. 
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ROLLER BEARING CO. of AMERICA 

TRENTON .... NEW JERSEY 


3S4 
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VISUAL AIDS FOR VICTORY! 


NEW CATALOG 

describing all PS available 

U. S. Office of Education 


Here is a new and complete catalog of 
value to every industry . . . every train- 
ing school in the United States! It de- 
scribes every one of the films now 
available . . . both those released last 
year and NEW ones released this year. 
It gives data, prices . . . tells you about 


the 


aala 


film 


lilable • 


and i 


h film! 



Distributor for 

THE UNITED STATES 
OFFICE OF EDUCATION 


S£ND COUPON TODAY 


SAVE TIME, AND INCREASE EFFICIENCY 
WITH "THE SLIDE RULE," NO. 179! 

(The " 


I CASTLE FILMS, 
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Here’s What the Accuracy 
of the SUNNEN PRECISION 
HONING MACHINE 

Means to you! 


iS ABSOLUTE INTERCHANGEABILITY — Because tol* 
erances can be held to within .0001". In fact, accuracy has been 
held to within .000025" on production jobs. Holes are honed 
straight and true, without taper or bell-mouth. 

LONGER LASTING PARTS — Because it produces a 
super-smooth finish of from 2 to 3 micro-inches. Bearings, bush- 
ings, sleeves, etc., run more smoothly; they can be fitted more 
closely. The smooth base metal finish, free from high spots, makes 
parts last longer because they wear more slowly. 

In addition, the Sunnen Precision Honing Machine is easy to 
set up — usually taking less than one minute. Skilled labor is 
not needed. It's practical, inexpensive, and easy to operate. 

Write for free bulletin — or ask a Sunnen engineer to give 
you complete information on how Sunnen Honing can be used 
in your plant. 


@ Q== H SB. 
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Here’s new and up-to-the-minute data for 
designers, in concise, easy-to-use form. Users of 
industrial plastics . . ; manufacturers looking for 
ways to utilize the advantages of Micarta to 
replace other materials . . . will find full and 
helpful information in this revised and enlarged 
Micarta Data Book. 

Forty pages of property tables, performance 
curves and design suggestions provide working 
data for selecting the proper grade of Micarta 
for heavy-duty service in any field. Data covers 
both laminated, molded, and formed Micarta. 
Grades include those designed for ammunition 
chutes, bomb racks, instrument panels, pulleys, 
antenna masts, fair-leads, structural angles and 
channels . . . 

Reserve your copy of the new Micarta Data 
Book today. Write Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., Dept. 7-N. j-06354-2 


40 pages of new 

up-to-the-minute 


f \ 

GET THIS 

HELPFUL DATA: 

Grades of Micarta — their character- 
istics . . . corresponding Army and 
Navy types. 

Properties of Micarta — mechanical 
1 . . electrical . . . chemical . . . how 
they compare with other materials. 
Designing Help — machining data . . . 
how to apply directional loads . . . 
molded and formed Micarta design 
suggestions. 

Forms Available — standard shapes 
and sizes . . . plates, rods, tubes, 
angles, channels, zees. 

v J 


Micarta 
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The right combination of efficient designing and 
engineering assures you precision molding from high 
quality thermoplastic materials. Your exacting re- 
quirements are met promptly, efficiently and accu- 
rately, from small intricate designs to large 18 oz. 
moldings. Complete complementary equipment to 
answer your demand for plastic moldings, including 
complete dash panels, garnish moldings and 
similar trim. 

Due to the allocation control of plastic materials, 
our production is at present restricted to direct war 
and essential civilian work. 



Ik. METAL SPECIALTY a. 


MAIN OFFICE AND PLANT • ESTE AVENUE 
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Research, Engineering and 
Manufacturing "Know How" 
of Pioneer Parachute Co. 
and Cheney Bros, are achieving 


Pioneer Parachutes are built to be fool proof and foul proof. To achieve 
this perfection, every production detail is important — every testing 
method vital. 

Pioneer Parachute Company, working in close collaboration with Cheney 
Bros., form the team that achieves perfection, because it combines the 
‘‘know how” of the nation’s leading parachute manufacturer with the 
skill of the country’s foremost fabric weavers. Into each individual para- 
chute part and into every yard of fabric goes the relentless research, 

P ainstaking manufacture and modern testing techniques that Pioneer 
arachute has at its command. 

Pioneer Parachute Company’s constant development of new parachute 
models embodying greater strength with less weight and bulk — their 
own specially designed, exclusive Parachute Test Tower — and the 
advantage of close collaboration with Cheney Bros, are just a few of 
the reasons that establish Pioneer Parachutes as the most important 
factor in the parachute industry. 


THE* MACHINE THAT TESTS 
FABRIC POROSITY 
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VARIABLE PITCH PROPELLERS 

m tetmce v.xth the. 


R A-Fw FLEET AIR ARM 


ROTOL LIMITED, England 


How Design of Needle Bearings 
Aids Efficient Imbrication... 



THIS FEATURE PROMOTES DESIGN 
SIMPLIFICATION; PROLONGS SERVICE 
LIFE; REDUCES MAINTENANCE 

An outstanding feature of Torrington 
Needle Bearings is the ease and effi- 
ciency with which they are lubricated . . . 
a factor contributing to many advan- 
tages which the design engineer will 
quickly appreciate. 

For example, the cut-away sections 
of the Torrington Needle Bearings il- 
lustrated here clearly show how the 
cupped or closed retaining shells which" 
hold the full complement of needle roll- 
ers also provide a natural reservoir for 
retention storage of lubricant. Thus as 
the rollers rotate around their own axis 
and travel in a circle around the shaft, 
they are continually supplied with an 
oil or grease film. 

So efficient is this simple method of 
lubrication that many applications have 
been made in which the lubricant pro- 
vided in the bearing on installation 
lasts for the life of the equipment. (The 
limiting factor is usually the life of 

However, in any given layout or 
application, the design and service re- 
quirements will determine the method 


of lubrication as well as the type ot 
lubricant. 

All Torringcon Needle Bearings are 
lubricated before shipment to protect 
them in transic and in storage. A high 
grade mineral base slushing compound 
is regularly used. It has good lubricat- 
ing qualities at ordinary temperatures 
and should be left in the bearings on 
installation in applications where they 
will be lubricated along with adjacent 
parts as in gear cases, transmissions 
and similar locations. 

Where operating conditions— load, 
speed, arid, temperature — call for an- 
other" type of lubricant. Torrington 
Needle Bearings are supplied prepacked 
with lubricant to customer specifica- 
tions if requested. 

From long experience with hundreds 


of different applications, Torrington's 
Hngineering Department will gladly 
advise on selecting the method best 
suited to the requirements of your use 
of Needle Bearings. In this way you 
are assured long life and an installation 
which will require a minimum of main- 
tenance or service attention. 

Further information on this and othec 
advantages of these compact, high ca- 
pacity anti-friction bearings will be 
found in our Catalog 1X4. Send foe 
your copy today. 
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Choose your ^ 
opening 
w/iere you 
mnf if! 


New “double-acting” Crown Zipper per- 
mits two or more sliders on one track- 
opens at given point— spells new conve- 
nience in postwar aircraft applications! 

In Ihe ihick of the mud, blood, sweat and strain 
of today's fighting, hundreds of military items 
equipped with Crown Zippers are proving zippers 
can be big and tough yet amazingly easy to operate, 
small and dainty yet virtually indestructible! 

One of the most sensational Crown developments 
is a zipper that permits two or more slide 
track — opens instantly at any given po 
recent Crown application actually has ten slide 

This amazing Crown Zipper feature, coupled with 
er basic superiorities over old-style, conven- 



When you turn to postwar 
neers, fresh from their experii 

:rs to adapt— or, if necessary, cr 


cc in designing hun- 
rk with your design- 
le — special zipper ap- 




Let a Wet Newspaper Remind You 


A NEWSPAPER floats on water until.it is saturated 
—then it becomes heavy and sinks. 

Of course, you don’t use newspapers in a plane, but 
many of the materials you do use may absorb petroleum 
products as readily as a newspaper absorbs water. 

So let a wet newspaper remind you that oil seals, 
hose, packing, gaskets, grommets, diaphragms and 
all resilient parts used in the presence of oil and gaso- 
line may act just like a newspaper in absorbing weight 
not included in original design calculations. And the 
dead weight of thousands of resilient parts in a single 
plane may seriously handicap its performance. 

However, Hycar synthetic rubber with its light 
weight and its superb resistance to oil to keep it light. 


gives protection against excessive dead weight not 
offered by any other comparable material. Hycar is 
15% to 25% lighter than many other synthetics, and 
retains this important quality throughout its long life. 
Further, oil-swell can be closely controlled to insure 
dimensional stability of parts. 

Hycar has an operating range of —65° to +250° F. 
and abrasion resistance 50% better than natural rub- 
ber. Unlike many other oil-resistant synthetic rubbers, 
Hycar has a minimum tendency to cold flow after taking 
the initial deformation, even at elevated temperatures. 

These are qualities you need in resilient materials 
used in the presence of oil and gasoline. Let our tech- 
nical service staff help solve your individual problems. 
Hycar Chemical Company, Akron 8, Ohio. 
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to save lives today . . . save jobs tomorrow 


Time saved in our war plants today marks 
the difference between life and death . . . 
hastens the day of victory and peace. 

After the -war, time saved still will be 
vitally important. For in postwar days 
production costs must be kept low to 
promote consumption — to provide jobs 
for all. 

Here at Acme our staff of consulting 
engineers can help with your production 
problems — both today and after the war. 



You may need new dies — new patterns 
. . . heat-treated aluminum castings. You 
may need special tools which Acme can 
design and build. Ask for the recommen- 
dations of Acme engineers. 

Send for new book. Acme's modern fa- 
cilities for complete service to metal- 
working plants are profusely illustrated 
in our comprehensive new book, “Acme 
for Action.” Sent upon request to inter- 
ested executives. 


r iPaMeftM antf r J J<w/ Wcut/m/ty, -9nc. 


DAYTON, OHIO 


FOR VICTORY 


HEAT-TREATED ALUMINUM CASTINGS... PATTERNS... TOOLS... TOOL DESIGNING. .. PRODUCTION PROCESSING 
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ON THE ALERT 


Fighting planes over enemy territory need fighting 
electrical circuit protection — that’s why you'll find so 
many Klixon Circuit Breakers on bombers, fighters, 
interceptors and trainers. 

These simple, compact, light-weight breakers are 
always on the alert ready to trip out the circuit 
instantly if action or internal troubles jeopardize the 
electrical system. As soon as the overload condition 
is remedied, the pilot reestablishes the circuit by 
pushing a button or snapping a switch. They’re not 
affected by shock, vibration, motion or altitude. 

Klixon Aircraft Circuit Breakers are available in 
all types . . . switch, push, push-pull, indicating, 
remote control and others. 

Bulletins, containing sizes, weights and perform- 
ance characteristics are available. Write, specifying 
your requirements. 


0N AIRCRAFT CIRCUIT RRIAICIRS 


SPENCER THERMOSTAT COMPANY; ATTLEBORO, MASSACHUSETTS 
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If prevention of rust, corrosion and mildew is 
among your packaging problems, Davison has 
the answer. Thoroughly tested and perfected 
as Method II of the armed forces, DAVISON 
PACKAGING (using Protek-Sorb Packag- 
ing Silica Gel as the dehydrating agent) is 
ready for you. Slushing and other archaic 
attempts to prevent moisture damage have 
been outmoded ... by a means of eliminating 


the cause itself . . . moisture. Your product 
will reach the consumer ready for immediate 
use, just as it left your final inspection. Not 
only is Protek-Sorb (Packaging Silica Gel) 
the "heart” of Davison Packaging, always of 
a uniformly high standard of manufacture, but 
it is so packed that it reaches you in a state of 
perfect activation. Investigate Davison Packag- 
ing NOW for profits TOMORROW. 


THE DAVISONl 



CHEMICAL CORPORATION 
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. . . but our job is to keep them cool 


They’re tough customers — these 
combat planes — but they would 
be rendered ineffectual if heat got 
out of control. It is Harrison’s 
assignment to safeguard against 
this by maintaining proper oper- 
ating temperatures. 

In designing temperature control 
products for service in military 

HARRISON RADIATOR 


aircraft, Harrison has stressed 
compactness, light weight and de- 
pendability. 

It is these characteristics that 
enable Harrison aircraft products 
to meet the severe performance 
requirements of the Army and 
Navy Air Forces. 

Victory Calls For More War Bonds 


division of GENERAL MOTORS 



HA R/R ISOM 

OIL COOLERS • CONTROL VALVES • RADIATORS 
DIVERTER VALVES • SUPERCHARGER INTERCOOLERS 
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One purpose . . . 

.he IMPROVEMENT of Metals 


bg Forging 


For the unpredictable emergency, use forgings. This new Reference 
Data Book contains technical information on how to utilize forgings 
to insure dependable performance under a wide variety of operating 
conditions, and obtain a greater factor of safety, in all kinds of equip- 

All phases from Forging Design to Forging Metallurgy are treated 
in this book. The factual data it contains on THE IMPROVEMENT 
OF METALS BY FORGING, provides dependable guidance for design 
engineers, metallurgists, production and management executives 
who must exercise good judgment in the selection and use of mate- 
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More working space — 
More productive welding time 



Air Reduction 

General Offices: 60 EAST 42nd STREET, NEW YORK 17, N. Y. 

In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. • General Offices: HOUSTON 1, TEXAS 
Offices in all Principal Cities 


. . with an Airco pipeline 
gas distributing system 


Here’s graphic evidence of how an Airco pipeline gas distributing 
system increases the productivity of the modern welding shop. 

At top is the welding department of Bell Aircraft Corporation, 
Buffalo, N. Y., showing the new piping system that supplies 
hydrogen, oxygen, and acetylene gas direct to each welder's table. 
At left is the same shop before the pipeline was installed. 

The removal of cylinders from the work area to a central sup- 
ply station, made available an additional 600 sq. ft. of working 
floor space. Moreover, the new system relieved welders of the 
job of changing cylinders, connecting and disconnecting regulat- 
ors, setting-up and similar time-consuming tasks. As a result, 
each welder gained an average of Vi hour additional productive 
time per day. 

The advantages offered by this modern method — in terms of 
reduced cylinder handling, increased welding productivity, more 
economical operation — are equally desirable for large and me- 
dium sized plants. 

Air Reduction’s Applied Engineering Department will be glad 
to survey ySur plant and submit detailed plans — including esti- 
mated costs — for complete gas distributing systems and cylin- 
der manifolding arrangements. This service is available without 
charge through your nearest Air Reduction office. 
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. . McAleer can handle the job. 


I F YOU are faced by the incessant pleas 
of "Send us more planes, better planes 
. . . sooner!” we’d like to help, wherever 
and whenever we can. 

McAleer’s modern Aircraft Division is 
completely equipped . . . and under the 
supervision of men specially trained in 
aircraft plants ... is ever widening the 
scope of its production of aircraft parts 
and sub-assemblies. 

The production range of these opera- 
tions includes — Hydro-press work — Hy- 
drogen, Acetylene and Electric Spot Weld- 
ing — Routing and Shaping operations and 


Complete Assembly work including 
Welding, Riveting and Fabric Covering. 

We invite you to take advantage of 
McAleer’s resources, equipment and engi- 
neering skill. Use all of your manpower 
to build planes — use McAleer to replace 
manpower you cannot afford to spare. 

Completely finished parts can go right 
out on the assembly line as soon as they 
are received at your plant. You save man- 
power, plant space and time. Wartime 
assignments completed swiftly and com- 
petently — that’s our only job now. How 
can we serve you? 


M c Aleer 
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American Phillips Screws are saving an average of 50% of war-production 
assembly time for two reasons: 

1. Faster Driving Methods. The snug fit between the Phillips bit point and 
the tapered Phillips recess prevents the driver from slipping out of the recess, 
and permits change-over to electric and pneumatic driving, greatly decreasing 
the driving time over the slower hand-driving method. 

2. No Spoiled Work. The non-slipping feature eliminates spoiled work and 
lost-time accidents. Every screw is driven up straight and tighc. 

These substantial savings in time and materials make American Phillips Screws 
the fastest method of war production screwdriving under any conditions. And when 
we return to peacetime production, these savings will lower the over-all 


AMERICAN SCREW COMPANY 

PROVIDENCE 1. RHODE ISLAND 
ill: 589 E. Illinois Street Detroit 2: 502 Stephenson B 


Put the Screws on the Axis . . . BUY WAR BONDS : 
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Z*UfUieesied FOR TODAY’S CIRCUIT PROTECTION 


Extraordinary and exacting factors of 
fuse strength, security and precision 
are now imperative in ever-widening 
lields of new and improved electrical 
products. Irreplaceable equipment 
must be conserved. Circuit protection 


is most important. Investigate yours. 

All the specialized resources of 
Littelfuse’s two plants, engineering 
design, and construction are employed 
to meet and anticipate unprecedented 
requirements. 



Whatever your problems in circuit protection 
equipment, Littelfuse will be glad to help. 


le INCORPORATED 
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How to beat 

suppMS //mwTvzy/ 

What with cancellations, cutbacks and design changes, these are days' 
to check every source of excess inventory. It’s time to start streamlin- 
ing your stocks— to get "light on your feet" for the future. 

To help beat the "surplus" problem, why not buy more of your steel 
from warehouse? By buying only what you need for immediate pro- 
duction, you avoid leftovers and dead stock when contracts change. 
Frassc stocks of cold finished bars, tubing, stainless steel, alloy and air- 
craft steels and tubing arc now in good shape. By ordering from Frassc 
as you go, there's no surplus to fear when contracts are cancelled or 
cut back. 

Your future operations can be seriously hampered by heavy, awkward 
surpluses. Why pile up more? Start streamlining today by using Frassc 
inventories instead. 


PrUr A. Fraise & Co., Inc. 17 Grand Street. New York 13. N.Y. (Welker 5-2200) . 3911 Wmahickon Avenue. Phila. 29. Pa. (Raddiff 7100 -Park 5541) 
50 Exchange Street. Buffalo 5, New York (Washington 2000) • Jersey City. N. J. • Hartford. Conn. • Rochester, N. Y. • Syracuse, N. Yj 
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POWDER METALLURGY! 



Over 2000 Stock Sized 
. . . enable you to make a fur- 
iher saving in lime and money. 
Wrile for our new catalogue.. 


TJIte BEARING that 
LUBRICATES 

it,iei[ 

Oil is the life blood of every motive unit. In order 
to gain smooth, quiet operation; long, satisfactory 
bearing life, we must have the right amount of 
oil . . . in the right place ... at the right time. 

Johnson LEDALOYL bronze bearings provide this 
type of performance. Evenly distributed over all 
surfaces of every LEDALOYL bearing are millions 
of tiny, evenly spaced pores. Each of these pores 
serve as miniature oil reservoirs. Heat, generated 
by the turning of the shaft, draws the oil from 
the pores into the bearing area. Thus, a thin, pro- 
tecting film of lubricant separates the shaft from 
the bearing, reduces friction to a minimum and 
assures long, satisfactory life. When the shaft 
slops, the oil is absorbed by the bearing. 

Johnson LEDALOYL Bearings are ideal for any 
place where lubrication is hard to achieve, likely 
to be neglected, or where excess oil might damage 
goods in process. 

[ohnson LEDALOYL Bearings will help you sim- 
plify your designing problems . . . cut your instal- 
lation costs. Before you start on a new design, get 
the facts regarding LEDALOYL. A Johnson Engi- 
neer will gladly review your applications at your 
convenience. As we manufacture ALL TYPES of 
Sleeve Bearings, he will base his recommenda 
tions strictly on facts . . . free from all prejudice. 
Why not call him in . . . TODAY? 


JOHNSON 

mui 1 1 ■ 1 1 mi i 

620 S. MILL STREET 



BRONZE 

I M I I'M h 1 1 M 

NEW CASTLE, PA. 
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C ofttsrtetce on 

FIRESTONE WINGS 


Across the wide expanse of the seven 
seas, flying on wings built by Firestone, 
soar the vanguards of a gigantic fleet of 
planes that are as vital to victory as bombers 
and fighters. These gigantic Curtiss 
"Commandos”, carrying troops, paratroops, 
air-borne infantry, jeeps, tanks, guns and 
supplies, are the forerunners of a new and 
swifter system of peace-time transportation 

Linen to the Voice of Firestone with Rt 
Orchestra, under the direction of Hot. 


that will reach to the most remote corners 
of the world. 

Wings for the "Commandos” are only 
part of a long list of Firestone contributions 
to the Aircraft Industry. And whether your 
problem is one of development, design or 
volume production — whether your 
requirements are made of rubber, metal 
or plastic — a Firestone engineering 
renresentative is available on request. 

c hard Crooks and the Firestone Symphony 
Kirin*.' , ... v r r 


fire$ton<? m 

AIRCRAFT COMPANY 






. . . with this Vioo H. P. 

OSTER MOTOR 

developed for 

blower applications 


This Oscer 1/100 H. P. motor is designed for 
continuous duty in high ambient temper- 
atures; it operates satisfactorily in a 90-degree 
ambient — standing up under the most ad- 
verse conditions. You will appreciate the 
weight- and space-saving design — and the 
dependable, trouble-free operation. 



A 15-year performance record stands behind 
every Oster motor. Pre-war Oster motors 
were used exclusively as original equipment 
on Oster motor-driven appliances. You know 
you are dealing with a seasoned, dependable 
source with a reputation for quality and a 
background of electrical engineering research 
and design. 

Oster Type C-2B Motor (Vioo H. P.) 

This Oster motor is equipped with ball bearings. It is built 
in an aluminum die-cast housing. Operates on 6, 12 , 24, or 
115 volts DC, or 115 volts AC. You can depend on Oster 
motors to live up to the world-wide reputation of pre-war 
Oster appliances, and to deliver results that add to the prestige 
of your product for war or peacetime uses. Let us help you 
fit this or other Oster motors to your requirements. 

Ee/uif) with Oster motors, for all-around satisfaction. 


John Oster Mfg. Co. of Illinois 

Department A- 14 Genoa, Illinois 
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gdecd itUa. Hew FORGEWELD 

Against Your Requirements 


I 1 UNBREAKABLE— Top plate forged of 
SAE-1045 carbon steel with integral king 
bolt. Yoke base forged of SAE-1045 steel 
with structural steel legs. 

I I Swivel — double ball race in machined race- 
ways with Brinell hardness of 230. 


I I Axle and King Bolt IV4" diameter. 

I I Wheels — cast steel, certified malleable 
or moulded plastic type. 

I \ Size of "wheels” — Standard, 8" to 1 2 " duni 
I I Hyatt or Timken roller bearings. 



/NCREASV 




Airplane engines protected by AAF intake filters 
operate efficiently in actual fighting service without 
overhauling for 300 to 400 hours — about 10 times 
as long as engines not equipped with filters! 

Dust clogged motors just won't respond when the 
pilot's very life depends on split-second twisting, 
turning or dodging an enemy. AAF filters suc- 
cessfully fight the engine's arch-enemy — dust — on 


every front. Further, by cutting down on wear, 
they reduce gas and oil consumption and save 
priceless replacement parts. 

Today we are making more than 20 types of spe- 
cial AAF engine filters for United Nations planes — 
and are proud to contribute to the Allies' magnifi- 
cent success in the air. 


AMERICAN AIR FILTER COMPANY. INC., Louisville. Ky. • In Canada: DARLING BROS., LTD., Montreal, P. Q. 
Address 346 Central Ave., Louisville 

KEEP UNITED NATIONS PLANES FLYING LONGER 

HI AIRPLANE 
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10 TIMES’. 



L ackawanna Leather is flying today in many of America's leading airplanes — 
I the planes that are making history over the battlefields of the world. 

Our special lightweight leather, tanned particularly for aircraft use, meets, 
or exceeds, all Federal specifications. All our leathers are tanned to 
specifications KKL-291 a, types I, II, III, IV. 

If yours is a leather problem, our experts will be glad to serve you . . . write 

direct to the factory or to our nearest 

representative. 



AVIATION, April, 


409 




Aircraft valves and fittings 


Back of the name Kohler of Kohler is 70 years’ 
experience in the production of quality products. 

Kohler Co. — manufacturer of plumbing fix- 
tures and fittings, heating equipment and electric 
plants — is now making aircraft valves and fittings 
for the Army Air Corps, for Naval Aviation, and 
for leading aircraft companies. 

Shown is the Kohler Hydraulic Shuttle Valve, 
for use in emergency air brake, landing gear and 
bomb bay systems. The same careful attention 
to precision manufacture that goes into all Kohler 
products goes into these valves. 


Kohler’s aircraft products meet the rigorous 
Army-Navy aeronautical specifications. Their pro- 
duction is uninterrupted by sub-contract delays; 
Kohler has its own complete forging, machining 
and anodizing facilities for 
immediate manufacture. 


• Write today for illustrated fold- 
ers: “Kohler Aircraft Valves” and 
"Kohler Aircraft Fittings.” Kohler 
Co. Established 1873. Kohler, Wis. 

ir BUY UNITED STATES WAR BONDS * 


^KOrf LER- 



KOHLER OF 


KOHLER 


410 
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War Patte rns In S ilver 




N O LONGER is the use of 
silver as a raw material con- 
fined largely to the coinage mints 
and manufacturing jewelers. Silver 
has its War patterns, too — and you 
will find them hard at work, prin- 
cipally in airplane engine bearings. 
"Precious metal” is an understate- 
ment in describing silver’s value 
in aviation engine performance. 

Two short years ago, silver was a 
negligible factor in aviation manu- 
facture. But when War stresses and 
demands created problems that other 
metals could not solve, silver stepped 
into the breach. 

Through techniques such as the 
Mallosil Process developed by Mallory, 
new methods of bonding silver with 
base metals have increased reliable 
engine performance tremendously. 
The Mallosil* Process permits large 
scale production of precision Mallory 


Bearings to give longer wear and to 
meet the brutal stresses and strains 
that fighter and bomber engines must 
undergo on every flight. 

Today, approaching 25% of the 
World’s silver output goes into the 
engine bearings that insure the war- 
plane’s incredible records. Almost 
every high output warplane engine 
relies on silver bearings for all engine, 
reduction gear and supercharger 
bearings. 

Mallory has pioneered the new silver- 
izing methods so well that makers of 
warplane and other heavy duty bear- 
ings now depend on Mallory as a 
reliable source for precision produc- 
tion. Mallory facilities, expanded over 
and over again to meet military avia- 
tion needs, are recognized as the most 
advanced in the new techniques which 


have raised aircraft engine perform- 
ance to so much higher levels. 

Commercial aviation will benefit from 
this War development. But the scope 
of silverized bearings does not stop 
with aviation. In plant and factory, on 
the road — wherever precision bear- 
ings are essential for improved engine 
performance, Mallory Bearings have 
much to offer to the plans of 
design engineers. 

War production occupies our 
stage today. But toe are looking 
to the future and will be glad 
to discuss bearing problems 
and applications for peacetime 
designs. Get in touch with us. 


P. R. MALLORY & CO., Inc. 

INDIANAPOLIS 6 INDIANA 


MallorY 


SERVES THE AERONAUTICAL, AUTOMOTIVE, ELEC- 
1, GEOPHYSICAL, RADIO AND INDUSTRIAL 
WITH . . . RESISTANCE WELDING ELECTRODES 
NON-FERROUS ALLOYS, POWDER. METALLURGY AND BI-METALS... ELECTRICAL CONTACTS, 
... THE MALLOSIf PROCESS-BEARINGS . . . SPECIALIZED PRECISION ELECTRONIC PRODUCTS 
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A WASTEFUL BROADSIDE from your company 

CAN CRIMP A NAVY BROADSIDE 

Against the Japs 


OU BET IT CAN. For the ammunition which 
our fleet fires reaches its destination protected 
by paper. And the paper you waste in an ornate, 
unnecessarily large advertising broadside is just 
what the Navy and the Army need to do their job. 

That’s why Uncle Sam asks you to watch every com- 
pany project in terms of USING LESS PAPER. 
Whether it’s a direct mail piece or a letter or a 
paper-board container — think of it as a challenge 
to you and to your colleagues. Yes, a challenge to 
you to see how you can carry on your business and 


at the same time cut down and cut down and cut 
down on your company’s use of paper. 

Remember the whole country is being enlisted in 
this drive. You’ll be a soldier in a mighty army of 
paper conservers. 

And remember, right now, there’s no home-front 
conservation job any more urgent or important than 
the conservation of paper and paper board. 

If your company or your community has not yet 
organized Paper Conservation Committees, why not 
start them yourself and now? 


Use Less Paper Because 
Each 500-p<nmd bomb takes 12 pounds of paper for 
rings, tops and bottoms. 

A fiber container for a 75-millimeter shell takes 1.8 
pounds of paper board. 

Each weapon part must be wrapped in grease-proof 
paper and in waterproof paper. A single shipping case 
of decontaminating apparatus requires 273 square feet 

All kinds of paper are used by the Army, from vege- 
table parchment, .0015 inches thick, to heavy paper 
board and wallboard. 


llse Less Paper These Ways 

Use smaller type sizes and margins. (Any competent 
printer, in consultation, can point the way to pro- 
nounced savings by these means.) 

Reduce separators to shoulder height. 

Eliminate top and/or bottom pads in every practical 

Make scratch pads from stocks of obsolete letterheads, 
memorandum forms, and other unused inventory. 

Cut the weight of paper stocks. (You tell the printer 
how long you expect a record to endure and he can 
tell you what stock to order.) 


This advertisement prepared under the auspices of the War Advertising Council 
in co-operation with the Office of War Information and the War Production Board 


LET’S ALL USE LESS PAPER 



HERE WE ARE! 


hcgizdi 


Often, we make the mistake of judging importance 
and efficiency by size. 

Take an airplane, for instance. We notice the 
smoothness of design . . . the contour of the wings 
. . . retractable landing gears. But we overlook 
those small precision parts that give strength in 
combat and the necessary protection for getting 
that plane "home" safely. 


We, at Hatco, are proud to be making these 
small, precision aircraft parts even though un- 
seen, unnoticed and unglorified. Our experienced 
personnel are manufacturing these aircraft parts 
with extreme accuracy and keen attention to de- 
tails. You, too, can enjoy the advantage of Hatco 
precision manufacture. Write Dept. 25. 


EUREKA 

PRECISION. ..IN WAR AS IN PEACE 





FUEL OF THE FUTURE...READY NOW! 


C AN anybody doubt that the tremendous techno- 
logical advances of this war will ultimately result 
in far finer peacetime transportation? That better 
engineering, better metallurgy, better chemistry will 
make flying the habit of millions? 

It may take time — for new designs, new dies, new 
tools. But one thing the planes of the future won’t 
have to wait for, is the fuel of the future! 

That’s ready now. Or, at least, the method and 
equipment by which it will be made are ready. For 
make no mistake, the fuel of the future will be cata- 
lytically cracked. And there are some thirty Houdry - 
licensed plants now producing millions of 
gallons of it every day for the air forces of 
the United Nations. 

The first — and by all odds the foremost 
— catalytic cracking process is the Houdry 
Process. During more than two years of 


war it has carried, almost alone, the responsibility 
of meeting the ever increasing needs of the United 
Nations for catalytic aviation gasoline. 

It is also the only catalytic cracking process which 
has already proved its ability to produce high-quality 
gasoline under the competitive conditions of peace- 
time operation. That is one reason why almost all of 
the refiners who are licensed to employ the Houdry 
Process, have built and financed their Houdry equip- 
ment without government aid. 

These forward-looking companies know that, when 
the boom of wartime cannon subsides, they will be 
ready for the boom of peacetime com- 
merce. They will be able to convert their 
Houdry facilities immediately for the 
economical production of a far better gas- 
oline than any the public has ever known 
— the fuel of the future! 



HOUDRY PROCESS CORPORATION, WILMINGTON, DELAWARE 


BECHTEt-McCONE-PARSONS C( 
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Fiberglas XM-PF 
Aircraft Insulation 

GIVES HIGH PERFORMANCE 
PER UNIT OF WEIGHT 


T his insulation is made up of an inert, inorganic 
material — glass in the form of very fine fibers. 
Here are the qualities of this new-type insulation: 
It is easy to handle and fabricate. It requires no 
stitching or felting to maintain its form and shape, 
even under extreme vibration. 

Also, the fibers are not subject to rot, mildew, or 
fungus growth. They need no flameproofing, since 
they are made of glass and therefore cannot burn. 

Resilient, Flexible, Strong 

Because this insulation is composed of very fine 
fibers, it is also, resilient, flexible, and has a strength 
that is unknown to glass in its more common forms. 

Its acoustical uses include installation in pilot’s, 
radio, and navigator’s compartments. The merit 
factor is over 80, indicating in this respect that its 
performance per pound is high. 

Thermal Uses, Too 

Its thermal uses include insulation on hot-air ducts 


and fittings on aircraft. It is also used to insulate 
cargo and troop transport compartments. Here it 
provides' the optimum in insulating effect per pound 
of weight. It also absorbs the minimum of moisture 
under extremely humid conditions. 

In both acoustical and thermal uses, the advan- 
tages of an inert, inorganic insulating material apply. 

Fiberglas XM-PF Aircraft Insulation is now avail- 
able for military aircraft uses in densities of 1 lb. 
and V /2 lbs. per cubic foot. Get in touch with the 
branch office nearest you. Owens-Coming Fiberglas 
Corporation, Toledo 1, Ohio. In Canada, Fiberglas 
Canada, Ltd., Oshawa, Ontario. 


Fiberglas 



Plain Cloths, Coated Cloths, Tapes, Sewing Thread, and 
Other Forms are also serving important aircraft uses. 


Branches: 


ATLANTA 

BOSTON 

BUFFALO 


CHICAGO 

CINCINNATI 

CLEVELAND 


DALLAS LOS ANGELES 

DETROIT NEW YORK 

PHILADELPHIA 


PITTSBURGH 
ST. LOUIS 






GRATON & KNIGHT ENGINEERS 




PACKINGS POINTERS No.f 





*■ than %' CS it 
:n CS is known. 


A = OD of pi 


DETERMINING DIMENSIONS 
OF PACKING RECESS FOR VEE PACKINGS 


1 { 


I. Recess Diameter 

Diameter of the packings recess is determined by the 
selection of the proper cross-section of the packing as 
determined -by the thickness of the material and the 
dimensions of the equipment. 


1. Thickness of packing — 

Leather Vee packings arc furnished in a variety of thicknesses from 
to Hi by )4i- For all practical purposes, 14" is minimum. 
Operating pressure is not the main factor in determining the proper 
thickness (T) to use. High pressures are successfully held with Vees 
J4" thick if the packings have proper support. Only as clearance in- 
pad to prevent extrusion and lengthen wear. 

In general practice, the most desirable cross-section (CS) should 
equal 4T. A CS equal to 3T is' absolute minimum. 

2. Dimensions of equipment — 

Where the Vee packing is small (due to a small-diameter piston rod 
or cylinder), a minimum CS is usually indicated for compactness and 
minimum of machining. A CS of is a practical minimum for leather 




i to Department D, Groton and Knight, 



II. Recess Depth 



-ffisassu— 




sr.i 

iSZirevurt 

JJ- (H - - V, + . _ 

i & Knight Insert in SWEET’s File for Product Designers 


SPARTAN 




SPARTAN LEATHER PACKINGS AND A SERVICE 

THAT BUILDS CERTAINTY AT THE POINT OF SEAL 

Graton & Knight’s SPARTAN cm- Spartan has highest resistance t 


•mperatures . . . adaptability to 
’ide range of mediums . . . 


Knight SPARTAN tannage — 

the resistance to heat and oil 
found in chrome leather . . . plus 
a mellowness, flexibility and body 


GRATON & KNIGHT 

m WORCESTER 4, MASSACHUSETTS 

World’s Largest Manufacturer of Industrial Leather Products 
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With the war swinging into 
its tensest phase, now's the time to 
emphasize over and over again the 
savings feature of your Payroll 
Savings Plan. To press home to all 
your people the need of building 
up their savings — the need of 
building up their savings not only 
in wartime but also in the years 
directly after the war. To point out 
that a bond cashed before its full 
maturity is a bond killed before it 
has given its fullest service to its 


Are you properly 
emphasizing the 

Savings Fcntorc 

OF YOUR PLANT’S PAYROLL 


SAVINGS PLAN? 


owner — or to his country! 

Buying War Bonds, holding War 
Bonds, and keeping wartime sav- 
ings mounting — all are absolutely 
vital. But no one of these is enough 
by itself. The savings habit must 
be carried over into the years q£ 
reconstruction which will follow the 
war. For if, at war's end, we have 
'flash-in-the-pan' spending, every- 
body loses. The spender loses, you 
lose, and the country loses! While 
a working public, convinced of 


the value of continued, 
planned saving, is the sound- 
est possible foundation for private 
enterprise of every sort. 

We call these bonds War Bonds 
— and with their aid we will win 
this war at the earliest possible 
moment! But they're Peace Bonds, 
too— and, rightly used, they will 
win for their holders, and for all 
of us, a happy and prosperous 
place in the years of peace to come. 
WAR BONDS to Have and to Hold. 


The Treasury Department acknowledges with appreciation the publication of this message by 


AVIATION 


* Let’s AH Bock 

* the Attack... 

* with War Bonds ! 


This is an official V. 5. Treasury advertisement — prepared under auspices of Treasury Department and IP ar Advertising Council 
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high welding pressure- 
precise welding current 



. . . mean high quality, high production 
welding on light gauge ferrous alloys. 

This 60 KVA Sciaky Spot Welder is specifically 
designed for the high quality welding of stainless 
steels, mild and zinc-coated steels, monel metals, 
brass and copper. The high pressure (up to 2600 
lbs. psi) and electronic current timing assure high 
shear values wherever structures are subject to 
stresses and vibration. 

Note these additional exclusive Sciaky features. 

SELF-CONTAINED UNIT . . . Electronic controls and 
ignitron contactor are mounted in a hinged cabinet 
convenient to operator . . . simplifies installation. 

SCIAKY ELECTRONIC TIMER . . . The patented Sciaky 
Timer uses no intermediate relay, but operates a 
heavy duty relay direct from the tube. 



HEAD RETRACTION . . . Retraction of 2 V*“ is con- 
trolled by foot switch. Short working stroke (V4") 
eliminates tendency of electrodes to hammer. 

SCIAKY ELECTRO VALVE ... Air to the operating 
cylinder is controlled by a specially designed, fast- 
acting d.c. operated solenoid valve. 

FLEXIBLE BRAIDED CABLES . . . These are used be- 
tween the transformer and upper electrode and 
result in less tendency for fatigue breaks. 

FOOT SWITCH . . . Stroke on hooded foot switch is 
V *" — operator need not raise entire foot from floor. 


TRANSFORMER . . . Secondaries are hard rolled 
copper — having less tendency to overheat than 


AUTOMATIC WATER SHUT-OFF . . . Water supply to 
electrodes is cut off when head is retracted or con- 
trol switch off — means quicker electrode change. 


El aBx 

Manufacturers af a Complete Lin. of A-C and D-C Electric Resistance Weldin 9 Machines 

4915 W. 67th STREET, CHICAGO, ILLINOIS 

Sciaky specializes in the design and construction of special equip- 
ment. Consult us on your resistance welding problems. 
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ONE PIECE DIMPLER 

The tool is always right — its made right. Single piece male punch 
requires no adjusting. Curved mating surfaces assure a flat sup- 
port for skins. Each tool is individually designed to do away with 
cracks. Tool is so designed to coin metal into dimples that nest 
above or below other sheets of any thickness. If you dimple S.T. 
or S.O. materials, the new "Topflight Dimpling Set" is the tool 
you are looking for. Specializing in A.N. 100 rivet. We shall be 
glad to quote on any special dimpling tools from blue print. 

TOPFLIGHT TOOL COMPANY 

Aircraft Tools TOWSON-4, MARYLAND 

P. O. Box 6728 Phone Towson 1169 





LYON- 

Raymond 

Die Handling 
Trucks 
tor Every Need 


Die Handling Trucks are 
doing a notable job of step- 
ping up efficiency and 
safety in numerous plants. 
Illustrated is one of a bat- 
tery of Hydraulic Die 
Handling Trucks at work in 
an airplane factory. 


LYON-Roymond con furnish Die 
Handling Trucks with capacities up 
to 30,000 lbs. They're built in pedes- 
tal, cantilever or toggle lever types. 

by a 2-speed hydraulic hand pump; 
others by electric or gasoline- 

Certain LYON - Raymond designs 
have ( I ) die separating and turning 

(2} winch for drawing die from 
table into press and back; (3J roller 
top table with retaining bars; (4) 
revolving table; (5) auto-type steer- 
ing at both ends for close maneu- 

to meet particular needs, 

"Die Handling Made 
Easy" is a bulletin showing 
methods that have proved 
efficient in many shops. Ask 
for it. 


LYON-Raymond 

Corporation 

325 Madison St. Greene, N. Y. 
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SAVE WEIGHT -SPACE- TIME 

CC 'IMt 



QUICK AND POSITIVE 
TIGHTENING DUE TO 
INTERNAL WRENCHING 



HOLO-KROME 

INTERNAL HEX 

WRENCHING BOLTS 


PRECISION MADE TO 

NASC SPECIFICATIONS 
AND TO SPECIAL DESIGN 


PERFORMANCE 


Oh 


HOLO-KROME 


BOLTS 


AIRCRAFT DIVISION— THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN U..S. A. 
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T°' Aviation Equipment 

Contacting regularly the engineering and purchasing 
departments ot the huge airplane plants located In these 
mid-western cities, we offer you NOW, sales representation 
that will pay dividends In the post-war period. Well 
financed with facilities for handling stocks. Investigate 
how we can protect YOUR future sales. 

NELSON ELECTRIC SUPPLY CO 

TULSA, OKLAHOMA 






THESE CESCO 
GOGGLES MEET 
RIGID REQUIREMENTS 

for Safety — Comfort . . . 
Durability 


• Safety isn’t enough 
ingoggles. They’vegot - 
to be comfortable too, 
else workers will leave 
them off when they 
shouldn’t. After safety 
and comfort, they've got t< 
durability. 

Examine Cesco’s #220 Wide 
Vision Goggles, illustrated above. 
Safety engineers recommend them 
because Cesco lenses are crystal 
clear and hardened to resist severe 
impact. They give a wider range 
of unobstructed vision than any 
other goggles featuring a hardened 
glass safety lens. The binding seals 
perfectly to the face; the goggles 
rest comfortably because their 
light weight rests over a large area. 
Top and bottom ventilation elimi- 
nates fogging. An adjustable leather 
nose strap offers added comfort. 

And, always remember, Cesco 
goggles are scientifically manufac- 
tured of highest grade materials. 



HOW TO SELECT 
INDUSTRIAL 
,HEAD AND EYE 
PROTECTION 


CHICAGO 
EYE SHIELD CO. 


CESCO 

FOR SAFETY 
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TEAMWORK, TOO, WILL BRING YOU BETTER 
AIRCRAFT SERVICE AFTER VICTORY 


Fletcher Aircraft is planning a better kind of aircraft service after the war. 
All service is based on two fundamentals — men and methods. Fletcher 
experience is rich in both. Since 1936 this organization has trained more 
than 30,000 men and women in aircraft fabrication. Today, as part of the 
company’s war contracts, Fletcher has developed improved and faster 
reconstruction methods for battle-damaged airplane assemblies. 


This dual experience, teamed together, is the basis on which Fletcher 
Aircraft is planning a new type of aircraft and aviation service business. 
These plans, however, can only mature once the peace is won. Let’s get 
that job done first. 


FLETCHER 


.ET 

7 ^ 



CALIFORNIA 


and Educational Organization Operated by the Fletcher Brothers 






ELECTRICITY 

For Any Job . . . Anywhere 


A NEW 

Koehler 

Creation 



OIL DRAIN VALVE 


KOEHLER AIRCRAFT 
PRODUCTS COMPANY 

814 Vermont Ave. 


SURFACE FACTS ABOUT METALS 




WilLPOIN] 

FLUID METERING 


ELECTRICALLY DRIVEN 

ANTI-ICING PUMPS 

CABIN HEATER 
FUEL PUMPS 

• 

ADAPTATIONS FOR ENGINE-DRIVEN 
PUMP REQUIREMENTS 

• 

For Data on Engineering, 
Pressure Ranges and Special Pump 
Requirements Write: 


PUMPS 


GENERAL CHARACTERISTICS 
OF STANDARD MODELS 

Capacity Range . . . 'A to 10 G. P. H. 
Weight - (Double Outlet Models ) 

Pump only 8 '4 02. 

Pump and Motor . 2 lbs. 5\i oz. 
Wet Suction . . . 7" Hg. to 20" Hg. 
Dry Suction . . . .5" Hg. Minimum 
DIRECT DRIVE— NO GEARS 

Single and Double Outlets 



Ur I II L. AINU 

TUBE BENDING? 

C\A/A Kl Bending, Coiling, Expanding, 
Send it to D WA IN Flattening, Brazing, Welding 


are SWAN Specialties. 

Bending and fabricating pipes and tubes is our business. Whether your 
job requires hand or machine bending, in quantity lots or on a small scale 
ior confidential experimental purposes, SWAN is completely equipped to 
handle the work. We'll meet your specifications to close tolerances— and 
help you speed production by prompt service. 

Use our free advisory engineering service. You'll find us helpful on 
bending and shaping problems, and on designing, assembling and testing 
too. Write today for further information. 

SWAN ENGINEE RING COMPANY, Inc. 

™ Frelinghuysen Ave. N ‘ W ° rk ^ N ' ‘‘ 

Vb. ^ 



with a 


LIBERTY 

AIRCRAFT 

MIRROR 

The pilots of thousands of Allied 
fighter planes, now in action over 
our widely scattered battle fronts, 
are getting a perfect image of 
things behind them without eye- 
strain or fatigue, by means of 
Liberty Aircraft Mirrors. 

Liberty Aircraft Mirrors are all 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 

Each fighter plane equipped with 
a Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another gets 
uniformly good vision at all times, 
in all planes. 

All Liberty Mirrors are now built 
only for War service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 

LIBERTY 

MIRROR DIVISION 

LIBBEY-OWENS-FORD GLASS COMPANY 

BRACKENRIDGE 

PENNSYLVANIA 





On continuous duty, day and night, the 
International Blood Plasma Centrifuge 

best in components are specified and 
used in the construction of 

machines. Thj 
Ward Leont 
equipped with Callite Con- 
tacts are specified for the 
control circuit. These relays 
use six heavy duty solid 
metal Callite Contacts spe- 
cially designed for long 
lasting dependable non- 
sticking characteristics at abnormal 
temperatures. Callite Tungsten Corp., 
545 Thirty-Ninth St., Union City, N. J. 
Branch Offices: Chicago, Cleveland. 



sap 

CONTACTS 


STANDARD OR SPECIAL SHAPES IN TUNGSTEN, MOLYBDENUM, 
SILVER, PLATINUM, PALLADIUM, OR ALLOYS OF THESE METALS. 


How to 

install Just Published 

use 

maintain 
test 
repair 

AIRCRAFT 

INSTRUMENTS 

By George Ellis Irvin 



sr',:'"! 1 ! 



W/ JTX&i 
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ItCU'M 

COALESCING ZONE 


allune.4. ma4u*fui**i 

WATER-REMOVAL 

EFFICIENCY 



How to prevent water particles 
getting into distribution lines 


Before the fuel reaches the Excel-So Set- 
tling Chamber, it first passes through the 
COALESCING ZONE— see above— where 



Delivers gasoline 
99.999% water-free* 


Such high efficiency of water removal by 
Excel-So Separators cannot be approached 
by any other type unit. 

For use on all existing fueling systems, 
Excel-So Water Separators are built in sizes 
from 25 to 1000 gpm at pressure drops not 
to exceed 5 lbs., with other capacities and 
higher operating pressures; also designed 
and built to handle Diesel fuels and 
kerosene. 


^ob'emsf 8 AlsoYor'Builetln Nol'IoO?!” 0 ™ 1 





B I R T C H E R 
AIRCRAFT 
RELAYS 

Meets Army Air Corps Specifications 
94-3235 1 -A 

end other applicable specifications 

PROMPT DELIVERY! 



NEED 

EYEBOLTS- 

BOLTS-NUTS? 

Don't let a simple part hold up the 
production ol vital planes. You can 

OHIO Aircraft Hardware Company. 
Our stock includes a full range of 
eyebolt sizes — AN 42 through AN 49 
inclusive, in all lengths. 





QUICK 

DELIVERY 



Before you file a Critical Shortage De- 
port— Phone— Wire or Write us. 


OHIO 

AIRCRAFT HARDWARE 
COMPANY 

1549 Superior Ave. 

Phone— Mein 8158 

Cleveland 14, Ohio 
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Every packing must be 


PERFECT • • • or else! 



Of COURSE there are imperfect “PAR” PACKINGS 
. . . but we make certain they never get out of our plant! 
Each individual "PAR" PACKING — and we’re making 
them by the millions for Uncle Sam’s ships, planes, tanks 
and guns — is minutely inspected. If there is the slightest 
nick or flaw ... or if the precision grinding of the sealing 
lips is not absolutely perfect . . . the packing is immedi- 
ately destroyed! Otherwise, leakage might occur and 
some vitally needed piece of equipment will stand use- 
less. Many of these rejected packings would probably 
give quite satisfactory service under normal conditions. 
But “PAR" PACKINGS must be able to maintain a per- 
fect fluid tight seal under all conditions! 

As soon as military demands relax, "PAR" PACKINGS 
meeting these same high standards will be available in 

all sorts. Samples and engineering consultation are 
available now! 



When SPEEDI-DRI Can Do Your 
Housekeeping* So Easily? 

SPEEDI-DRI is a white, granular substance that you 
can spread on oily and greasy floors with your 
present housecleaning equipment and with the 
minimum of labor and with no lost-time from pro- 
duction. While it’s busy absorbing all the oil and 
grease, it brightens the plant, improves employee- 
morale, saves shoes from oil-rot. But SPEEDI-DRI 
is more than a cleaning compound. It provides an 
immediate non-skid surface even on the oiliest 
floors and is so effective for retarding fire (even 
when it’s oil soaked) that many insurance com- 
panies recommend its use. Impartial tests and 
thousands of enthusiastic users prove SPEEDI-DRI’s 
superiority. Write for literature and FREE SAMPLE. 


LINEAR PACKING & RUBBER COMPANY 


State Road & Levick Street 
TACONY, PHILADELPHIA 35, PENNA. 



SUPPLIERS: Easf -Refiners Lubricating Co., New York 1, New Yo 
Midwest & South — Woverly Petroleum Products Co., Philadelphia 
Wesf-Wavorly Petroleum Products Co., Russ Bldg., San Francisco 4, 
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GUARDIAN ^ELECTRIC 


‘~7lie 

SERVICE tRe 
Nation needed 


New 16-Page Catalog 

AIRCRAFT RELAYS 

and ACCESSORIES... 


types A-3, B-4, B-5A, B-6A, B-7A); 
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ARMSTRONG 

Chrome-Vanadium SOCKETS 

• Standard with leading motor builders 
Socket Wrenches comprise a complete line 
of accurately made, finely finished sockets, 
all standard sizes and types from tiny Minia- 
tures to great Construction Wrench Sockets 
(not illustrated). 

Unique to the ARMSTRONG Socket 
Wrench Sets is the patented Drive-lock that 
locks socket to driver, driver to ratchet and 
extension to extension — makes of each 
assembly a rigid tool that meets industrial 
requirements of strength and safety. 

9 types. All sizes. 

Double Hex and Double Square. 

Write for Catalog C-39o 1 

DP 

BALD O R 1 
grinders! 

ASK FOR BULLETINS 

ON COMPLETE LINE 


I”*," and a< " u,,ab, ° S90°0 

BALDOR ELECTRIC COMPANY 
4380 Duncan Avc., St. Louis 10, Mo. 

ARMSTRONG BROS. TOOL BO. 

E»t«rn W xrehouit^&Jixlel „, w y Brkt Nt y. 

n Manu^cturcrs a. H 

r ,i-.t ii.itti'ry cii.iir.i-ri [$| 

Waite to* | 

$ 5 §»« 

B-H 

MANUFACTURERS 

WE supply protection and 
cabinets to meet U. S. Bureau of 
Standards requirements. Plans 
and Specifications on request. 
WRITE FOR BAR-RAY 
CATALOG A-4 

TUBULAR ACCESSORIES 

rl^NG THOSE wTstllW^ 

( TUBULAR \ 

a her Brooklyn Navy Yard 1 

1 Martin Bomber $ Bu[0 ou of 1 

1 Eclipse Aviation - sloodaldl \ 

V PARTS J 

l «« p,an,s i 



CONTRACTORS TO All LEADING 
ENGINE AND PROPELLER 
MANUFACTURERS 

BAR-RAT PRODUCTS, INC. 

209 25th STREET, BROOKLYN 32, N. Y. 

B-H AIRCRAFT CO., Inc. 

LONG ISLAND CITY 1, N. Y. 
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Courageous Men Are Doing 
Brave Deeds in the Upper Air 

The name "IRVIN" on the harness 
means the chute is produced in an 
Irvin Factory with over 23 years' ex- 
perience and skill in chute making. 

Literature can be had by school or 
training executives for the asking. Ad- 
dress Main Office, Buffalo, N. Y. 



IRVING AIR CHUTE CO.. INC. 





S TRONGHOLD fasteners c 
TOUGH, clean, accurately 
formed and threaded, made to precis 
tolerances. The quality is rigidly controlled 
by uncompromising inspections at every 
of production — from raw materials to 
ping room. 


ALUMINUM 

WASHERS 

Delivered From Stock In 
All Popular Sizes 


505 

506 

507 
510 
515 


Ask for 
Samples 


No delay on aluminum or alumi- 
num alloy washers from standard 
dies. Prompt service on "specials" 
— also brass and steel in any 
plating— AN or commercial 
specifications. 


520 


Fast Deliveries On 

I MACHINE SCREWS 


A LL METALS, heads, 
threads, points and 
platings. Clean — no burrs 
on slots. No undersize or 
oversize screws. Correct 
tolerances to AN or com- 
mercial specifications. 
Prompt quotations on 
"Specials." All supplement- 
ary operations such as drill- 
ing, multiple drilling, knurl- 
ing, slotting, etc. 

Samples on Request 



J It's Faster to Telephone— Call WHItehall 4680 

] MANUFACTURERS SCREW PRODUCTS 

I 204 West Hubbard Street Chicago 10, III. 
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LIGHT TO DRIVE BY 
LIGHT TO FLY BY . . 

il^g«§ggi 

$11 

TONG-SOL 

AIRCRAFT LAMPS 


Presenting 

The background 
organization 
equipment and 
operation of the 

U. S. NAVY 
AIR FORCE 
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UTICA TOOLS 

Atote “Tool Atileatje 


UTICA 

DROP FORGE AND TOOL CORPORATION 
UTICA, NEW YORK 





A VERSATILE INSTRUMENT 
EASY TO USE-ACCURATE 

RS FOR LITERATURE 


IWIillllillIjiPlMMif 



WE’RE PROUD OF THIS 

SINCERE LETTER 


"... We are well pleased with the propeller. There 
is less vibration than when the old propeller was 
in use. Also, we appreciate the attention given to 
our order. During these difficult times small orders 
often receive little consideration. Doing business 
with you has been pleasant, and I hope that you 
can handle future orders for us.''* 

* Name on request. 



HARTZELL 

PROPELLER CO. 

y PIQUA, OHIO, U. S. A. 
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Brightboy 
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THE MATERIAL — 

SYNTHETIC RUBBER 

THE MEDIUM — 

Brightboy 

,iiL *de-burring 

* FINISHING 

* POLISHING 


SERVICE 


ANOTHER 


45 YEARS 
of Practical Solder 
Experience at 
Your Command! 





FOR INSULATING wires, cables and electrical equip- 
ment . . . FOR. PROTECTING electrical wires and 
cables exposed to caustic or corrosive fumes, oil, 
grease, acids, alkalies, or moisture . . . FOR SPLICING 
cables with a continuous, protective covering . . . 
FOR COVERING exposed piping in chemical plants, 
equipment exposed to moisture or severe atmos- 
pheric conditions. 

These widely diversified applications of FIBRON 
TAPE No. 1 are made possible by its combination 
of outstanding electrical, physical, and chemical 
properties. (See adjacent panel.) This flexible, elas- 
tic, "Vinylite”®, resin tape is heat sealing, flame 
resistant, high in dielectric strength, strong mechan- 
ically, and highly resistant to oils, acids, alkalies, 
moisture, and normal variations in temperature 
and climate. 


FIBRON TAPE is a new addition to the already 
extensive line of Irvington products. It is offered 
with the usual guarantee that applies to all Irving- 
ton Insulation — to protect equipment in accordance 
with specifications. 



INSULATION, write Dept. 52. — ^ f 

IRVINGTON VARNISH AND INSULATOR COMPANY. 





IRVINGTON 


INSULATION 





Precision Machining! 

The superb performance of American wartime aircraft is 
accounted for in no small measure by the exacting stand- 
ards which are now being met in the machining of a multi- 
tude of delicate engine parts. The experience and equip- 
ment which enables us to do this precision work for lead- 
ing manufacturers of aircraft engines will be available to 
you after the present emergency is over — to handle the 
machining and experimental work on your post-war prod- 

Write Vs Concerning Your Requirements! 

_,THE 

Govro-nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 
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PLOUGHSHARE 
AND SWORD 

★ Udy life war production equipment requires no major 
conversion to meet the demands of peacetime use. 

True, metal finishing requirements will change. New 
cycles will be required. New products will demand 
new handling but through it all your basic metal 
finishing tools will not change — the faithful 
"swords” of war will become the "plowshares” 
of peace. 

Udylite metal finishing equipment has proved its 
worth under the strain of wartime performance, the 
same engineering and dependable quality which 
enabled it to withstand the rigors of forced pro- 
duction will make Udylite equipment doubly valu- 
able in normal times. 

Udylite's staff of experienced engineers offer you 
the country's most complete line of dependable 
polishing, plating and anodizing equipment backed 
by their years of technical "know how”. Start 
RIGHT with Udylite equipment. 

Call or write Udylite for your 
Metal Finishing requirements: 
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*Reg. U. S. Patent Office 


they begin their deadly work. Anti- 
time needs when ANGIER INDUWRAP 
ble to industry. Investigate INDUWRAP 


Ancier Corporation 


IE 


0 



feared for WAR today 
—or tomorrow 

Through two wars and for almost half a century. 
The Alexander Milburn Company has been 
serving Government and Industry. Milburn Equip- 
ment may be relied upon for superior, dependable 
service under stress of the most adverse conditions- 
Write for Catalog. 


wlMliJ- 


1414 111. BHITimORE ST., BBLTimORE, FT1D. 



Makes A Mailing CLICK? 


Advertising men egree — the list is more then half the story. 
McGraw-Hill Mailing Lists, used by leading manufacturers and indus- 
trial service organizations, direct your advertising and sales promo- 
tional efforts to key purchasing power. They offer thorough horizontal 
and vertical coverage of major markets, including new personnel and 
plants. Selections may be made to fit your own special requirements. 
New names are added to every McGraw-Hill list daily. List revisions 
are made on a twenty-four hour basis. And all names are guaranteed 
accurate within two per cent. 

In view of prosent day difficulties in maintaining your own mailing 
lists, this efficient personalized service is particularly important in 
securing the comprehensive market coverage you need and want. 
Ask for more detailed information today. You'll probably be sur- 
prised at the low over-all cost and the tested effectiveness of these 
hand- picked selections. 


McGraw-Hill Publishing Co., Inc. 

330 West 42nd Street New York, 18, N. Y. 



DURO TOOLS 


cate /bettfoz*** 

\ 18-inch DRILL PRESS 


Send for New Complete DURO Catalog 


FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 38 YEARS 
Write for information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON, CONN. 


FITZGERALD 

GASKETS 


For 



TYPE 29 D-C RELAY 

The small size, light weight and rugged 
construction of the G-M Type 29 Relay 
make it ideal for a multitude of communi- 
cation uses. It is positive in action and 
requires an exceptionally low power input. 

Numerous circuit combinations are 
available for practically any requirements. 
Efficient magnetic circuit assures high 

nickel silver. Mycalex insulators are avail- 
able. Steel parts are heavily cadmium 
plated. 

A free sample of the Type 29 relay spe- 
cification No. 12899* is available to manu- 
facturers who are prospective relay users. 
Orders for free samples must be accom- 
panied by a priority of AA-4 or better. 
•No. 12899 samples have 12 volt D-C coils, two 
normally closed contact. 



HIGH EFFICIENCY 
POSITIVE ACTION 
LOW POWER 
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If there is anything you want— 

or something you don’t want that o 
of this paper can supply — or u 


Aviation's Market Place 


AVIATION “CLASSIFIED" 



CHAMPION GENERATORS 



CH»MP|'o'm"»»I*TJOH PROBUSTS 



Where To Buy 

NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPPLIES 


PHOTO-COPY PAPER 

Every copy on "original" 
or I 

A-PE-CO q 



Find what you are looking for « 

AVIATION 


Specializes 
in 

Soders, 
Fluxes, Welding, 
Brazing Compounds 
SILVER SODERS & FLUXES 
L. B. ALLEN CO., INC. 




»TITANIN E » 

TITANINE INC. UNION, N. J. 


^^HEN you are in need of some 
product, equipment or serv- 
ice to speed and improve opera- 
tion, or save money . . . you may 
find it here — in the Where To Buy 
Section. Have you noticed these 
specialties in recent issues? . . . 
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Small 


FRACTIONAL 

HORSEPOWER 

Specializing in following fypes 

SHADED POLE 
AC— DC 
DC 

LOW VOLTAGE 

1/500 HP fo 1/12 HP 

SIGNAL ELECTRIC MFG. CO. 

MENOMINEE, MICHIGAN 




MOVING? 

Redeeming your copy of Aviation from your 
old post office costs money . . . and it's a 
nuisance. 

A copy of Aviation stranded where you UBed 
to live is no help to you on your job to-day. 
And the copy that's delayed is always the one 
you particularly want. 

So, if you're going to change your address 
make sure Aviation comes to you on time. Just 
fill out the coupon and forward it to us. 

CIRCULATION DEPARTMENT 
AVIATION 

330 W. 42nd St., New York 18, N. Y. 

PLEASE CHANGE MY ADDRESS 

NAME 

OLD ADDRESS 


NEW ADDRESS, 


COMPANY TITLE. 



DYKEM STEEL BLUE 


ANY SHAPE-ANY MATERIAL 
COMPLETE FACILITIES 

Write, today for helpful Forging , Oalo Folder 
J. H. WILLIAMS & CO. "The Drop-forging People" Buffalo, N.Y. 
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Aviation's Market Place 


CLASSIFIED ADVERTISING 




AVIATION S MARKET PLACE 



PAN-AMERICAN NAVIGATION SERVICE 

12021 VENTURA BOULEVARD NORTH HOLLYWOOD, CALIFORNIA 



JllliJ 
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IT'S GOT TO BE RIGHT ! The aviation industry knows 
its engineering . . . knows the answers to production 
efficiency. That's why most of the leaders in this indus- 
try selected the PHILLIPS Recessed Head. 

You’ll choose the Phillips Recess, too, once you study 
its exclusive design. You'll appreciate the scientific en- 
gineering that makes it so successful. You'll discover 


that every angle, every dimension has a purpose — is 
important to screw driving efficiency and screw strength. 
You'll agree there's nothing like it! 

To end the screw driving troubles that slow down pro- 
duction and shove up assembly costs, specify screws 
with the Phillips Recessed Head. You can get them in. 
any head style, type or size. 


TO MAKE WARTIME QUOTAS AND PEACETIME PROFITS 




IDENTIFY IT I 



rounded . . . 
NOT square. 


Bottom of Phillip. 
Rece.i U nearly 
flat . , . 




ANOTHER DOW SERVICE . . 
Dow Fabricates as Well as 

• Another production burden is lifted 
from the shoulders of war-worn indus- 
trial America. As developers of Dow- 
metal Magnesium Alloys, Dow proudly 
accepts the responsibility of producing 
in its own shops, structurally stronger, 
lighter and more uniform forgings. 

In cooperation with your production 
and engineering staffs, you will find 
that Dow will work wholeheartedly 
with you in the production of Mag- 


. FORGINGS 
Produces Magnesium 

nesium forgings that require less 
machining, have cleaner surfaces and 
exceptional dimensional accuracy. 
For parts that you are now processing 
or those that are still "on the board," 
Dow forging engineers and service 
are at your immediate command. 
Investigate the possibilities of the 
many new magnesium alloys and 
Dow forging service. They may be the 
answer to your forging problems. 


MAGNESIUM DIVISION— THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 








I N a Zone of Electronic Silence known as the Screen 
Room, this radio engineer measures the directional 
characteristics of a Bendix* Aircraft Radio Compass — 
completely surrounded by double walls of bronze mesh, 
soldered and grounded to keep out all electronic inter- 
ference. No electronic ''bugs" can creep in to disturb 
the test readings during these meticulous and intricate 
adjustments . . . for on their accuracy a pilot’s life may 
one day depend. 

The ideal conditions of the Screen Room represent 
but one of several thousand tests and inspections es- 
tablished at Bendix Radio. Bendix Engineers also create 
extremes of substratospheric cold and low pressure, 
tropical heat and humidity, atmospheric interference 
and static ... as well as combat strain and landing 
shock ... so that radio equipment engineered and 


manufactured under the Bendix name will more than 
meet the rigors of war service. 

Every step in production is guarded by these tests 
. . . from individual components and sub-assemblies to 
the compact, finished, aircraft radio you see being tested 
in the Zone of Electronic Silence. It is this insistence 
upon quality and precision that builds dependable 
performance into the equipment Bendix Radio has 
pioneered for the airlines and our nation’s armed forces. 
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^ TRADE MARK OF BENOIX AVIATION CORPORATION. 

■aBBiBBBBiBaBBaiBBBHaaHaBBSBHBBBBaHaBBHaaiiaaBiiBiiaaaBBBBBfiiiBiiiil 
MMaMMMMMMMaMaBBBBBBBaBBaBBBBaBBaBBaBaaaaaaaaBaaBBBBBBaBa.fBaaBBBBi 



mH||||BBB ■■■■&■ BBBaBBiaBBiaBBBBIBBBBaiBBi 


BBBBBBBBBB 

BBBIBBBBII 


VMIIIIIIIIIIIIHHiBiSBBaBiiiiBiiaBiaBBiBBaiBBiaBnaHHaBaHflaaMMi 
'^■■■■■■■■BBB*BBBBBBBBBiBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB§B«B«B» 


